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(57) Abstract 

A pciwnai communications intemetwc^ng (40) provides a networic subscriber with the ability to remotely control the receipt and 
delivery of wireless and wireline voice and text messages. Use network operates as an interface between various wireless (39) and wireline 
(29) netvwiks. and also performs media translation, where necessary. The sui>scriber*s message receipt and delivery options are maintained 
in a database which ttie subscriber may access by wireless or wireline communications to update the opticms progranimed in the database. 
The subscriber may be provided with CallCommand service which provides leal-tune corurol of voice calls while using a wireless data 
temunat or PDA (30X 
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re yLSONAL COMMUNICATIONS I^^^ERNETWORKING 

5 Fpn D OF THE INVENTION 

The present invention is directed to an internetwork for personal conimunications and, 
more paitk:ularly, to a network whkh allows a mobile conimumcations subscriber to remotely 
control personal conmmk:ations delivery opttofis. 

10 R ^fTKKROUNp OF THE INVENTION 

The use of noessaging as a means of day-to-day commimications continues to grow and 
evolve, particularly in a business context. Messaging includes electronic mail (e-mail), ^simile 
transmissbns {bx), paging. vok:e mail and telephone comnuinicatkms. Tte introduction of the 
cellular phone and other wireless communicatioDS facilitated the advent of the "mobile office". The 
15 rrwbile oflSce altows an cn?)k)yee, for example, to work away bom the oflBce on a portable 
computer and be in constant touch with the of&:e via a cellular phone. 

The messaging optbns described above are available to businesses of all sizes, as well 
as individual usere, from a var»ty of service provides. Many offices have some or all of the 
messaging options described above. The office niay have certain messaging equipment (referred to 
20 as "consumer praiffics equipment" or "CPE") connected to one or rr»re wireline networks. That 
is, the oS» may have tel^hom, fax servers, and voce roafl systems connected to phone lines, 
and computers haviog mOsm fore-maacomwted to packet networks whfch arc connected via 
phone lines. The mAxt emptoyBe may have certain wireless messaging equipment^ such as a 
pBgfT, q ^niitar t^W^phoBft. or a posonal digital assistant ("PDA"). whkA is typcaOy a notebook 
25 computer competed to a wireless conmunicatk>n network. 

One icqK)ttant goal of personal conimunk:atk)n servk» is to aUow users to 
commumcaie from ai^here to anywhere at any time. Such personal conanuwcatton services 
gc^.erally involve multipk servke povklers inchiding total and tong distance telephone companies 
and ceDuhr telephone compamcs. An example of a personal commimiaitinn servkx is as foflows: 
30 A personal coomainkaikm service provkJer (eg., a ccBular telephone company) 

enables traveling users to rem a wireless portable phone from a rental phorw company (e.g., from 
an airfee or car rental cosnpany). Using the rental phone, the user is provided with basic mobile 
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phone service from the peisonai coininunicauon service provideiv In additbn, the user would like 
the following features: 

I) The user wanu calls directed to lus/her office or honK to be automatically forwai^ 
to the rental ponabte phone, without infoiming anyone that \x/sbs is traveling. 
S 2) To avoid uniiiipoitant incoming calk (and corresponding incoming call charges), the 

user woukl lite to restrict the number of people who can call the rented portable phone. ■ 

3) It is inqMitam to the user that the rental phone features be activated instantly, so that 
calls can be nade immediate^ upon the user's arrival at the visiting locatioa 

This kind of personal communication service involves a plurality of service providers. 
10 These provideis are (a) the local telej^ne company at the home location, (b) a bng distance 
telephone company, (c) the local telei^De con^y at the visiting location, and (d) the personal 
communication service provider (Le., the cdlular telepbone company) a the visiting location. All 
of these are refeited to heran as "service providas ". 

To enabk ths kind of peisooal communication service, involving multiple service 
15 provideis. intetoperaWity piobtans among the different servfcc provkte The 
interopcraWity probtans can be divided into two categories: (a) locatfon tracking and (b) service 
managenoent. 

The intooperatnlity proUem for kxation tracking has been addressed by adopting 
signaling protocols used by the molate phoiB industry. Location tracking functbns are 
20 inylMMnted using two tocation regisien. One of the registers, maintained by the kxal telephone 
company of the user's home tocation, is caBed the Home Locatkm Register (HLR). The other 
regista. tiBintaiiwl Iv the k)cal tricptonc company of the visi^ 

Locatkm Register (VLR). The HLR stores customer profile data and the kxatton of the VLR of 
ite user. The customer profik dtta comains important infi>nnatk>o such as the user's name. 

25 address. prelBtiodtoi«distaiw carrier, setvk* features (e.g..caBforwan^ 

billing, and other admintaalwe related informatton. When the user travels to a new visiting 
k)cat»n.anewVLRiscreatedinthenewkKat»n. A part of the profBe data stored in the HLR is 
transmitted and toaded into the VLR such that the service provkier at the visiting tocatkm can 
inylemBntseivk* features for the visiting user. When the user travels to a new visiting tocatwn 

30 thelocattonoftheVLRstoredintheHLRisdiangedtothenewVLRk)caik)n.andlheVLR 
the prevwusly visited locatton is deteted. The process of creating a new VLR, hjadingprofife data 
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to the VUt and updating the visiting location of a user in the HLR is called "automatic roan^r 
registration". 

The interoperability problem for service management is much more complex than that 
for location tracking. Service management refers to a collection of functions required to enable a 

S personal communication service user to subscribe to, modify, and activate service features 
anywhere and at any time. Examples of service management functions include phone number 
administration, customer profile data management, service activation, and security administration. 
The phoiK wxrixr administration function is important for maintaining the uniqueness of phone 
numbers. The customer profile data management function provides customer profile databases and 

10 user interfaces for creating, modifying, or transferring such databases. The service activation 
function extracts part of the data specifying service features from tte profile data and toads this 
data into physical communication systems that process calk. The service activation function also 
controls the aaivatk)n and deacth^on of the service features. The security administration 
function prevents or detects unauthorized uses of services and service management functions. 

IS Service managenoent functions of this type are needed to provide personal 

communication services invohing multiple service providers. Such service management functions 
generally require intoactions between application software and various databases owned and 
operated by the diflfetent service providers. Consider an application which enables a nomadic user 
to subscribe to a personal comnmnication servk:e torn any service provider at any location. An 

20 example of such a service is call fbrwarding to a ten^rarily rented portable phone. The 
application may, for example, need to perform the following database access operations at 
Hfltflhgc<K maintflmftd hy varinus difiermt savioe providgs: 

X check credit databases owned by credit card companies or pbone companies to determine 
whether Ibe user is aUe to pq^ for the service; 
25 X chedt the customer pofile database in the user's HLR to determine wb^her the user is 
current^ bcated in a place other than the visiting location currn^ 

X check the credit and network databases of long di^ancc phone companies specified by the user 
to determine whether the user can use a particular tong distance carrier in the visitii^ k)cation; 
X load profile data into the VLR at ds visiting bcation and update the HLR with the k>catk>n of 
30 the VLR if necessary, and 

X load the profile data to the caD processing systen» and activate the service. 



■a,. 
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The user may need to send or receive messages from any or all of the messaging 
options described above at a visiting locaioa That is. the user may want to receive or receive 
notification of e-maiL Sixes, phone calls, or voice mail at a visiting location or to send e-mail or 
faxes from a wireless tenninaL The need to integrate these various types of messaging options and 
5 to interconnect the many service providers has, until now. been largely unaddressed. 

It is also desirable for the mobile employee to be able to limit the naessages sent to the 
wireless riBSsaging equipmsnt, so that only urgent nsssages arc received when away from the 
office and unwanted incoming calls are avoided. The mobile employee may also wish to route 
certain incoming wireless inssagjs and phone calls to other destinations, such as an office fax 
10 machine or a colleague's telephone. 

Therefore, it is an object of the present inventron to provide a mobile service subscriber 
the ability to control and integrate a plurality of messaging options. 

It is another object of the present invention to provide a mobile service subscriber with 
the ability to remotely control the addressability, routing, accessibility, and delivery of messaging 
IS options. 

It b yet a fimher object of the present invention to provide an internetwork which 
interconiwts nessagiDg services with both wireless and wireline networks. 

It is yet a fimher object of the present invention to provide a subscriber with real-time 
control of voice calls while using a wireless data terminal or PDA. 
20 It is yet a further object of tte invention to provide a control over the messages routed 

to wireless nsssaging options. 



25 



Ttese objects are obtained by a personal comnmnicaiions imenietworic providing a 
network subscriber with the ability to remotdy control the receipt and delivery of wireless and 
wireline voice and text messages. TT^ network operates as an interface between various wireless 
and wireline networks, and also perfomB media translation, where nece^ The subscriber's 
message receipt and delivery options are maintained in a database which the ^ 
by wirtdess or wireline communications to update the options prograimnedm The 
30 subscriber may be provided with CallCommand service which provides real-time control of voice 
calls while using a wireless data terminal or PDA. 
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npipr ppy^ nrn nw Of the drawings 

These and otber objects and features of the invention will bccoxx apparent from the 
following drawings, wherein: 

Fig. 1-3 are overviews of the PG networks; 
5 Fig. 4 is an overview of one node of the PCI network according to the present 

invention; 

Fig. 5 is a block diagram of an exemplary PQ server according to ihe preseni 

invention; 

Ftg. 6 is a block diagram of an exemplary embodiment of a PCI database according to 

10 the present invention; 

Fig. 7 is a block diagram of the logical connections between the PC server and PCI 
database according to the pr^nt invention; 

Figs. 8-11 illustrate exemplary nessage Qows between a server and a database 
according to the present invention; 
15 Hg* 12 is a block diagram of a personal digital assistant according to the present 

invention; 

Figs. 13-20 illustrate exeti^bry message flows between a PDA and PCI server, 
F^. 2 1 is a bk>ck diagram of a text messaging portk>n of a PQ network; 
Fig. 22 is a Vkxk diagram of a voice messaging portion of a PQ network; 
20 Fxg. 23 is a block diagram of a focsimile messagiqg poition of a PQ network; 

Fig. 24 is a <<«ftgp*m j^iortitit^ an exenq>laiy CaUConmand service network; 
Figs. 25-27 illustrate exemplary message flows in the PQ network; and Figs. 28-45 
iilustiate exeii^laxy scieois displayed to a PQ subscriber us^ 

25 pfT^KT yn nFsrRlPTtONS OF PREFERRED EMBODIMENTS 

R>r clarity of presentation, the detailed descr^^n is set out in the folbwing 
subsecttons: 
L PQOvervicw 

The overaQ network is illustrated in Iigs. M The network is an inter&ce between a 
30 plurality of wireless aid wireline networks, {roviding a subscribe with a variety of wireless and 
wireline message and voice delh/ery and receipt optk)ns. 
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n. ThcPaScrver 

The pel Server is illustrated in Fig. 5. The PQ server is a peripheral which performs 
m^aging and call redirection functions and imer&ces with the PCI database to update the 
subscriber profile. 
5 m. The pa Database 

The PC Database is illustrated in Fig. 6. The PCI database maintains the subscriber 
profile, controls CallCommand fiinctions, and handles DTMF-based subscriber profile updates. 

IV. The Server/Database Interface 

The Server/Database interface is illustrated in Figs. 7-11, The PQ server/PCI 
1 0 database interface provides for the transfer of information regarding the subscriber profiilc and the 
CallCommand services. 

V. The PDA/pa Interfece 

The PDA/PCI interface is illustrated in Figs. 12 - 20, The PDA/PCI interface provides 
for the transfer of information between a remote wireless subscriber and the PQ. 

15 VI. Services 

A. E-Nfail Messaging 

E-Mail nKSsaging in the PQ is illustrated in Fig, 21. The PQ network provides the 
subscriber with a variety of e-mail delivery, receipt, and notification optfons. including screening 
and selective destination delivery of incoming e-noaiL 

20 B. Voice Messaging 

VowriMsaginginthBPaisiIlustralodinFig.21 The PCI provides the subscriber 

with a variety of voice mail delivery, receipt, and rwiificatfan options, including screening and 

selective destination ddivery of incoming voice naiL 

C. Facsimile Messaging 

25 Facsimile messaging in the PQ is iUustrated b Fig. 23. The PQ provides the 

subscriber with a variety of fiicsimile delivery, receipt, and notification options, including screening 
and selective destination deUvery of incoming fines. 

D. CaUComnoand 

The CaDCommaad scrvce is ittustiated in Fig. 24. CaDCommand service provides 
30 nsil-tinc control of vok^caBswhife using a wireless data ter^^ 

-6- 
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vn. Message Rows 

Certain message flows for wireless messaging in the PQ are illustrated in Figs. 25 - 27, 
The three message flows illustrated are sending a message from one subscriber to another, 
receiving a message regardless of whetter the subscrftcr is using a wireless or wireline terminal, 
5 and sending a message to a non-subscriber, 
vm. The PDA imitation 

The application residing in the PDA is descrfijed in Figs. 28 - 45, which illustrate 
exemplary screens displayed tO a PQ subscriber using a wireless PDA. 
DC. Billing 

10 Billing procedures for a PQ network use is briefly described. 

X. Conchision 

A glossary of acronyms used in this speci&ation is attached as i^pendix A. 
L Pn Oveiview 

15 Hg. 1 is a sin9>li&d overview of a personal communications intemetworldng ("PG**) 

according to the present invention. A consumer, an oflBce for example, has various messaging 
equipment, such as a voice mail system 20» an c-obuI teramal 22, fax machines 24, and telephones 
26. These are all connected to wireline networks 29. For exanq[)le, the bx 24, phone 26, and 
voicemafl system 20 may be connected to a Public Switched Telephone Network (PSTN), part of 

20 which betongs to a particular local ptonc sovfce company, and part of which betangs to a 
particular tong distance s^vioe provider. The e-mail terminal 22 may be connected to a data 
packet network, such as Internet, whose packets are earned over phone lines. 

A mobile conmimk:atk>ns subscrflicr (for exampte an en^loyee who works at the 
office described above and travels firequentfy) has various portabte messaging equ^ment , such as a 

25 ppA^,Q ^"'^fa^ r*""^^^andapager34, These are connected to wireless networics 39, These 
wireless messaging optk)ns may be provkled by dffimnt servkx provklers. That is, the cellular 
phone may be connected to a wireless network of a cellular phone servKc provider, the pager may 
be connected to a diflferem wireless networic maintained by a pager scrvk« provider, a^ 
may be connected to a third wireless comnamfcattons network maintairod by yet another service 

30 provkter. 

A Personal Communkratnns Interoetworidng (**PCr') 40 according to the present 
inventkin is connocied between the wireless 39 and wk^ The PO 40 permits the 
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mobile consnunications subscriber to send and receive messages between disparate networks and 
messaging systen^ and a variety of service providers. The nwbik communications subscriber can 
receive e*roail fax, pages, and voice messages under a single phone number while using either a 
wireless or wireline network. The subscriber may also select the media format and serving network 
used to receive messages. The subscriber may also select cross-media notification of incoming 
messages, (ie., the subscrS)er may receive notification from a pager message that a voice mail 

message was received). 

The subsoriber selects the wireline or wireless network and media format to be used for 
delivering messages or notification of message receipt. The PG 40 will perform a media 
conversion to altow, for instance, an e-mail nnessage to be delivered to a fax server. The ?Cl 40 
may also inchide accessibility controls which allow the user to screen messages by selected criteria 
such as media type (e.g., e-raaiL fiax, etc.). message length (e.g., voice mail messages less than three 
minutes), or sender (e.g., only n^ssages from the ofiBce aid a certain client are to be forwatdedh 

For example, the subscriber may have notificatbn of a vok:e mail or &x nnessage 
15 receipt directed to a wireless PDA in the form of e-mail noessagcs. If the subscriber's wireless PDA 
is not turned on or otherwise not operating, the notification may be routed to an alternate wireless 
or wiicline n^ork. Notificatton to the subscriber that a voice mail message was received may be, 
for example, rerouted to the subscriber's pager, and notifcation that a fax has been received may be 
rerouted to the wireline e-EtniL 

Rg. 2 is a sinylified vcrskm of the intetconnecibns between various messaging 
systems and a PCL As stown in Rg. 2, a subscriber provktes the network with message 
and dcBvcry instructkm T!« instnicdoiB arc received by a PQ database 44 and stored in a 
"subscriber profile" for thai subscriber. This database controls the delivery of outgoing messages 
and the routing of ifroming naessages and message notificatton. (In F«. 2. wireline 
comnunlcattons arc indicated with soM line connections and wireless communications arc 
indicated with dashed liiKConnecitons. The insinictions to the PQ are shown with a solid line, but 
as wiU be expkuiwl in greater drtaii betow. the instructions may be sent either by a wireline or 
wireless networic) 

The PCI database 44 supports access to infonnation authenticating the subscriber s 
identity and validating the types of services subscribed to. the subscriber's message delivery 
(incoming n«ssages) options and origination (outgoing messages) options and voice (telephone 
ca» and voice mail) optioas. For origination, the subscriber niay select message distribution lists 
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with specific media deKvay options. The database 44 also suppons access to the portions of the 

subscriber profile that the subsoiber may contioL 

The subscriber may use a personal telephone number to register at alternate wireline 

aiKl wireless terminals while maintaining use of the message screening and delivery options selected 
5 and stored in a subscriber's profile. This is called "personal mobility". Information about the 

location of a wireless or wireline network location to which the subscriber's terminal is connected 

automatically registers and deregisters a subscriber's tenminaL This is called "terminal mobility. " 

Fig. 3 shows the Pa 40. The CPE (voice mail 20, e-mail 22, fax 24, and phone 26) 

arc connected to wireline networks 29. The mobile subscriber equq)ment (PDA 30, cellular phone 
10 32, and pager 34) arc connected to wircfcss networks 39. Both the wireline and wireless networks 

29, 39 are connected to a PQ 40 at a service provider. The networks 29, 39 are connected to a 

local exchange canier (LEQ 42 for the personal communications internetworking. 

A PCI database 44 is a physkal conimunicatk)n system which provides call processing 

functions for a coUection of central office switches. The PCI database 44 includes the nnobile 
15 subscriber's profile, including n«ssage sending, message receiving, and servke control optwns. 

The pen database 44 nwy be a service control point or a im^oric adjure The PCI database may 

be connected via a scrvfce noanagement system (SMS) inlcrfece to a servk» integrator 46. The 

service integrator 46 aUows the servk:e provkler to update subscriber data and create and rrodify 

subscriber profiles. 

20 The PQ database 44 pre&raUy stores and updates the subscriber profiles. The profiles 

contain servtoe related infbrmatton for mapping services to subscribers (e.g., screening, routing, 
teiminal sebctx>n by subscriber setaed parameters, custom calling features, and the like); 
subscrSxr autbentkatkm data (e.g., password and user LD.); user status (registered or not 
registeie^; g^«k: servix profile for non-call associated servkx, such as subscriber address or 

25 social security nunter, specific profile for a non<aQ servke (based on subscriber selected 
parameters); wireless data provklers kfentification (e.g., what ceDular phone provider is used); and 
specific profile for call associated services (e.g., call forwardiiig), based on user selected 
parameters. 

Ftg. 4 is a ncre detailed (kpictbn of the one node 43 of the PCI. The PQ has a 
30 phiraby of nodes and is preferably built on the Advanced Intelligent Network (AIN) architecmre. 
Other rKiwork architectures may be used, but for iDustrativc purposes, the description is directed 
to an AIN-based retwork. 
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A PQ serv^ 48 is a peripheral which performs messaging and call redirection 
funcuons arid intcrfeces with the pa database 44 to upd^ ThePasei-ver 
may be an AIN Intelligent Peripheral, such as a Bellcore Intelligent Services Peripheral, or a 
networic adjunct. The PQ server is connected to a switch 50. In the AIN architecture, this switch 

5 is a Service Switching Point Access Tandem (SSP AT), but may be any suitable switch, depending 
on the architecture. The SSP AT 50 connects wireline networks to the CPE. The SSP AT 50 also 
connects the PCI server 48 with a central ofBce (CO) 52. The SSP AT 50 also connects to the 
SCP 44. The PQ database 44.and the PCI server 48 are direcdy connected. The LEC of Fig. 3 is 
part of a large network and includes the PQ database 44, the PCI server 48, and ihe SSP AT 50. 

10 The pa database may be connected to an SMS interface to a system integrator 46, as described 
above. 

The PCI server 48 is also connected to various wireless and wireline networks 49 via 
signaling conoectkms in these networks to transmit and receive information for all of the 
messaging options. lUiBtratively, the PQ server provkles access to Public Packet Switched 
15 Networks (PPSN), Publk: Switched Telephor» Network, (PSTN), Integrated Signaling Digital 
Nttworks (ISDN), X.25 networks and TCP/IP networks and may include access to asynchronous 
transfer mode (ATM). Switched Multiraegabil Digital Service (SMDS). aid Frame Relay 
networks. 

The mohik subscriber may access his or hu* subscriber profile to change message 
20 saidiiig,iDessagerecdving, and service control options These option changes are sent to the PQ 
database 44 to be stored in the subscriber profile. Fig. 4 shows, for exampfc, a PDA 30 connected 
to the pa sew 48 by a wireless network, but the aibsctiber may also use wireline e-mail or 
wireless or wireSne telephones (using DTMP s«nais) to access the subscriber profile. The 
nessages ftom the PDA, for cxannple, arc sent by a wirckss nelworic 54 to the PQ server 48 
25 using, toexanpk, an X.25 transport. 

Delivcriag PQ scrvk* to a subscriber who may be present on a number of diflferent 
systems requires storage, movement and caching of the service profile associated with that 
subscrttxr. A nwbifity controller 49; k)cated in the PQ server 48, is a conirolfcr and 
which dynamkadly maintains scrvke control informaUon for a Message TransScr Agent (MTA). 
30 described betow. in the PQ server 48. whfch connects the PQ server 48 to wireless data networks. 

Data storage fiinctbns are handled by two tiered entities. The subscriber prouie is 
preferabty tocaied in the PQ database 44 and is the top of the hierarchy where pOTnancnt records 
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such as service profile, authentication and validation information, and the Iflce of the subscriber or 
device are maintained and performing status and location management and mapping are perfomcd. 
A servk:e profile cache 51 is preferably located in the PCI server 48 and is a local cache entity 
which stores on a "needs basis" information such as service profiles and validation status and 

5 maintains a local repository for the service recipient. It also administers information necessary to 
serve the wireless data n^work entity, as well as sending updates to the perananent storage entity 
PCI database. The service profile cache SI maintains the personal data associated with the 
processing of the mobility controlkr 49. The mobility controller 49 interacts with the PCI 
database-based subscriber profile (or third party data base) on behalf of the cache to obtain service 

1 0 profiles and locaion information related to wireless terminals. 

PCI may also provide directory services as a value-added component. The X.400 
MTA can query a local directory servirig agent in the PCI server 48 for addressing and routing 
informatioa If the informadon is not local, the PG server 48 will need to get the addressing 
information from another PQ server 48 at another PG node or an interconnected private directory 

IS serving agem which maintains a separate infonnation base. By using the existing standard, the PQ 
network and mail PQ servers message handling can independently manage the networks without 
interfering with the PCI service. 

IL TTiePCTSfflTff 

20 The PCI server is a per^)hcral whidi performs nnessaging and call redirection functions 

and tnter&oes with the PCI Database to update the subscriber profile. The PQ server performs a 
variety of fimctkins. For example, an illuaiFativePQ server 



X 


is an X.400 Gateway; 


X 


routes messages usiqg the X.400 messaging protocol; 


25 X 


connects pioprioaiy messaging potocols into X400 protocol; 


X 


interfaces with wireless data networks; 


X 


interfaces with messagipg systems; 


X 


intf rfaffS ^'^^ HatahiiQ* tn access nihggrihgr pmfilps infnmiarinn; 


X 


processes noessages as specified by the user in the service profile; 


30 X 


provides media conveision such as text to fax or fax to text; 


X 


provides access to an XJOO directory to determine addressing schemes for packet 



-11- 



wo 97/33421 PCm7S96/03064 

X supports signaling between wireless data networks for management ftinctions such as 

registration: and 

X maintains a service profile cache. 

5 Fig. 5 is a detailed illustration of a preferred enobodimcnt of a PQ server 48 according to the 
present invention. The PQ server 48 includes three main elements: a call processor 1 10. a data 
messaging peripheral 1 12, and a shared disk memory 1 13. 

The caU processor 110 comprises a plurality of interconnected computers. The 
messaging peripheral 1 12 naaybe imptanenied by a computer sudi as a DEC XAP system. 

JO The call processor 1 10 includes a PCI applications server 1 14. The application server 

is the central decision making point of the wireless messaging service described below in Section 
VI. Thus, the server 114 controls message routing, screening, and notification for the wireless 
messaging service. 

The application server 1 14 is connected to a PDA protocol handler 1 15. The protocol 
15 handter is the interto to the wireless network 54, for exampk the RAM wirdess network. This 
handles messages to be sent to and fiom the subscribers PDA 30. A phuaBty of personal digital 
assistants (PDA) 30 are connected to the wireless networic 54. 

The appBcaik>n server 114 also manages a PQ database protocol handler 126. The 
protocolhandlerl26istheinterfiu«betweenthecanprocessorllOandthePadataba^ The 
20 applicatkm server 114 also manages a Service Profile Cache 51. The Servfce Profile Cache 51 is 
maintainedinthetxenJOiyoftheapplicatkmserverlR The cache 5 1 stores a subset of the data in 
the subscriber profile stored in the pa database 44. Tliis subset is subscrfter profile information 
which currently needs to be accessed frequently by die pa server 48. 

The Servk* Ptofite Cache 5 1 stores and accesses data related to access systems such 
25 as wirekw data provkleis and B«ssagingservk»8. and subscriber tocaiioa The Service Profile 
Cache 51 rnay store and update dau related to the subscriber locaiton such as routing 
subscribers specific wirdcss terminals; store and updates sernoes related data for a partknilar 
terminal type (such as uni- or bi- direction); maintain a list of the subscribers wireless dau provklcs 
and message servfces; track the subscribers terminal status (registered or not registered); provide a 
30 generic servtoe profile for noiwaU messaging servfce; and provWe a specific profit for a non^all 
associated servkx based on subscriber selected parameters. 
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The application server 1 14 also manages the registraiion status of each application on 
each PDA 30 and controls customer profile information via each PDA 30. 

The call processor 1 10 also iichides an IP Functions Server 130. The IP Function 
Server 130 manages CallCommand applications. This server is also connected to the PCI database 
5 protocol handler 126 for communication with tte PCI database 44 and the PDA protocol handler 
115 for communication with the wireless network 54. The PCI database protocol handler 126 
handles both interfaces between the PCI database and the PQ server, as described bebw. 

Thus, the two main application servers in tte call processor 1 10 are the IP Function 
server 130 for CallCommand applications and the PQ applications server 114 for wireless 
10 messaging services. 

The caQ processor 1 10 also includes a plurality of communication inter&ces. The 
{Kotocol handlers 1 15 and 126 have already been discussed The alphanumeric paging server 
(APS) 132 gives the call processor 1 10 the aUlity to provide a^banumeric paging services. The 
APS 132 inchides oi» or more modems to communicate with terminal equipment of a network 
IS 134 maintained by a paging service provider. The APS communicates with the paging service 
provider using, for exampte. the TAP protocol (Telocator Alphanumeric Protocol). 

The can processor 110 also includes a plurality of control processes which control 
peripheral equipnent external to the caD processor 1 10. These controllers are as folbws: 

A nessage controller 136 controls the data messagipg per^beral 1 12 and controls the 
20 sei^g of nessa^ between the call pocessor 110 and the data peripheral 111 

The nubility controller 49 comprises the PQ database protocol handler 126, the IP 
fimctfon sender 13Q» tte servceprofife cache SI, and die PQappB^^ The nubility 

manager provides cooHol togk tor user authentication, service request validatjon, location 
managenrat, user access to service profile, access registration, and conmunicatiott nnanagement 
2S such as routing to user-specified destinations. The nrobility controller 49 contains the service logic 
and h ft«Htg< service related processing for personal data and service access such as service feature 
analysis; access system mapping relationdq) information; ideotity noanagemnit; subscriber 
vaiv1atk>n and authentication; biHii^ informatbn based on the subscrter, wireless data specific 
routing information for nessage delivery and subscriber paging; subscriber service validation; and 
30 subscriber review attd inxiification of the subsciibei's profile. 

A transaction controller 150 controls a switch controller 152 and a voice peripheral 
controller 154. The switch controila 152 controls the digital switch 156 which connects to the 
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public switched telcphoiw network 58. The voice "peripheral controller 154 controls the voice 
peripherals 160. which are for example lexMo-speech converters. 

The switch 156 and the voice peripteral 160 arc also connected by a Tl line 161. The 
digital switch 156 is connected to the public switched telephone network by a plurality of 
5 transmission n«dia such as Tl lines 162, fax lines 163, and ADSI lines 164. 

The data nessaging peripheral 112, whfch is optional, is now discussed in greater 
detail The data ncssaging peripheral is the gateway to the wireline electronic niail network, which 
network is designated 170. The data niessaging pwipheral has a message transfer agent 158 for 
transferring messages between the call processor 1 10 and the data lieiworks 170, 54 either directly 
10 or throu^ tte PDA protocol handler 115. The messaging poipteral 112 also includes a POP 
(post ofiBce protocol) server 190 and associated meiiDry 192 for providing a message storing 
capability. Tte n^ssage directory 194 is used for storing a subset of service profile cacte 51 
relating to tte routibg of e-mail messages. 

Tte iressaging peroral 112 includes tte message gateway 140. Tte message 

IS gateway 140 has tte folbwing capabilities: 

1) Notifying die PQ application swver 114 in tte call processor that e- 

mail has arrived from tte wireline e-mail network 170 for a subscrflw. 

2) Accept a request from tte pa applicatfon server 114 to send an e-niail 

message to a wirelioe address. 
2Q 3) Aocqyt a request from tte af^dicatbn server 1 14 to provide all unread 

messages stored in tte server 190 which would have been sent to a prinwry dcstinatwn if tte 

subscriber bad been regtsteied. 

4) Accept a request from tte application {vocessor 114 to rewrite to tte 

message store server 190 or back to tte sender. 



25 



30 



Uang tte call processor 110 and its associated pcripterak, a wklc variety of servk«s 
maytepcrfonrwL Ttese have been discussed above briefer arid arc described in detafl 
VIbetow, However, to WKlerstaml how tte caBpocessor 110 operates to provide 
some exemplary dcscriptfons for certain scrvfccs is provided. 

For example, wten a wireline e-mail message arrives at tte PQ server's Data 
Messaging Peripteral 112, tte nwsaging gateway 140 and messaging Controller 136 send 
notification to tte Pa appScaiiOQ server I i4 of tte e-mail arrival Tbe PQ application server 1 14 
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wiU query the profile cache 51, or if necessary, the PQ database 44. Driven by daia in the 
subscriber's profile, the PQ applk:ation server 114 executes service logic to determine where lo 
forward the e-mail (i.e., forward to PDA 30 or to POP server 190 depending on screening 
outcon«), and what media, if any, to use to send notification of the e-mail arrival. 
5 For another example, when a CallConimand call arrives at the PCI server 48, the 

procedure is as follows. The switch controller 152 and trar^aciion controller 150 forward (he call 
to the IP Functions Server 130 based on the diakd number The IP functions 130 sends a 
provide^instiuctions 1 129+ nr»ssage lo the PQ database 44 to determine how to handle the call. 
The pa database 44 and IP fimctions applications servers 130 begin a conversation of messages 
10 which perform a sequerK:e of functions which play an announcement to the caller, send notification 
to the PDA, etc. When a response arrives from the PDA 30, the IP functions server 130 forwards 
the response to the PCI database 44. The PCI database 44 will then direct IP functions server 130 
to forward the caU to a routing number and/or play a synthesized nKssage to tte 

If a subscriber wishes to update the subscribe profile by DTMF, the procedure is as 
IS follows. A call arrives at the PCI server 48. The switch controller IS2 ar^transactton controller 
ISO forward the call to the IP fimctions server 130 based on the dialed number The IP fimctions 
scnw 130 sends a providc.instructicMis 11294- message to the PQ database 44 to determine how 
to handle the call The PQ database 44 sends a request to play an announcennem and collect digits 
("please enter PIN", colleci PIN). The DP fiincttons server 130 rrtums the result of this request to 
20 the pa database 44. Again the PCI database 44 sends a request to the IP fiuKrtions server 130 to 
play an announoeonu and collect digits ("vokx menu'*, menu selection). The IP fimctions server 
130 returns the result of this request to the PCI database 44. 

Tlus process repeats as users are guided through roraus and change profile elenents. 
The pa database 44 interprets the collected DTMF tones and updaes the subscriber's profile 
25 according^. 

When a FDA 30 sends an e-mail message addressed to a wireline address the 
procedure is as fi)Ik>ws. The PDA 30 soxls a UDP send.mail message to the Pa application 
server 114. The Pa application server 114 ddects the messa^ is not destined for another PCI 
subscriber and forwards the request to the nKSsaging controller 136, which forwards it to the 
30 messaging gateway 140 which is in the Data and Messaging PmphEral 112. The messaging 
gateway 140 into&ces with the NTTA 1S8 to said the e*mail to the wireHi^ r^tM^crk 17C, using, 
for exan^le, the Simple Messaging Transfo Protocol (SNTTE^. 
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The PCI server 48 may be based, for exaniple. on either an X.400 NTTA or an SMTP 
router and can convert between both protocols. The PQ server 48 may receive tew messages 
from a variety of different text messaging systems such as Internet maiL third party messaging 
systems, or proprietary messaging systems. In the example where PQ routes messages using an 
5 X.400 MTA, these nessages must be converted to conform with X.400 protocol before they can 
be routed. Thus, an exemplaiy messaging gateway is an X.400 gateway, which can be designed 
and built by a person of ordinary skill in the art. 



n. The Pd Database 

jQ fi^ PQ Database 44 maintains the subscriber profile, controls the Call Command 

functions, and handles DTMF-bascd subscriber profile updates. 

The PCI database architecture shown in Fig. 6 comprises several application and 
support components. The application con^ponents include Multiple Services Application Platfoim 
(MSAP) 202; Service Provisioning and Creation Environment (SPACE) 204; and Data and Report 

15 Subsystem (DRS) 206. 

The service conponents Include the Maintenance and Operation Console (MOC) 208; 
the Intelligence Peripheral Interface (IPI) 210; the Generic Data Interface (GDI) 212; the Service 
Network Interfiwe (SNI) 214; and the Data and Report database (D&R) 218. 

The service network interface (SNI) 214 provides a communication inter&ce to 
20 external systeoB such as switch 50 and pa server 48. These interfiles inchide the IPI 210 and 
GDI 212 whkdiconnBCt the pa database to the la server via the TCP/IP network 213. The 
GDI 212 is used for ttpk)adii« and downtoadinga subscriber piofilB to the pas The IPI 

2l0isusedfi)rtran5mittiagD1MJconimands&omauserviathePasciver48. For redundancy, 
each inleffigent peripheral inieifi«oe (IPI) and generic data interfi^ 
25 requires two logical connectkjns to the pa server. 

V» Multipk Servkw Applicatk>n Pbtfonn (MSAP) 202 includes a call processor 220. 
a first caU process request (CPR) database 222. an MSAP common 224. a shared metnory 226, 
aiK? a caU contact database (CCDB) 228. TUc call processor 220 receives nrssages from and 
sends messages to a message distributor 219 in the SNI 214. TT« message distributor detennines 
30 ,whctherthemessageieoeh«d6omthBcanprocessor220istobesemtotte 
212. TlBcattp«)cessor receives irissages from the message distributor and 
CPR database, the CCDS 228. and/or u>e snared meniory 226. The first CPR database 222 stores 
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the subscdw profiles. The MS AP 224 connects the fffst CPR database 222 with the second CPR 
230, which resides in SPACE 204. MSAP common 224 updates one of the CPR databases 222, 
230 when changes have been nude to the other CPR database. The CCDB 228 is a teniporary, 
dynamic storage for storing subscriber profiles, and related data during profile update procedures. 
5 The shared n«mory 226 altows different processors to use the same data. 

SPACE 204 is a service provider-operated module through which new PQ database 
applications are created and new subscriber profiles are initiated. SPACE 206 includes the second 
CPR database 230 which contains the identical information as the first CPR database 222 in MSAP 
202. When a new subscriber profile is to be created, a service provider uses a display termm 
10 in SPACE to provision a new service profile includitig certain subscriber information. The 
subscriber profife is activated through MSAP when the user initially registers. Service provider 
changes made to the second CPR database 230 are transmitted to the first CPR database 222 in 
MSAP via the MSAP common 224. Changes made to the second CPR database 230 by a service 
provider are not transmitted to the service profile cache 51 in the PCI s^er 48 until a later time. 
IS That is, Ihe PQ database 44 does not send data to the PG server 48 unless requested by the server 
48. The server profik cadie SI will be updated with this new information the next time the PQ 
server 48 requests a profile download* for instance when the subscrto next registers. SPACE 204 
provides a fiinction parallel to the Service Management System described above. 

The Data aiKl Report Subsystem (DRS) 206 collects dau about the PQ database 44 
20 usage which may be he^fiil to the service provider. For example, errors made by the subscriber 
when updating the user profile are noted The types of altmtions niade, tunes such alterations axe 
frorie, mi taceara ako stored for filture use by the scrvce provider. 

MOC 110 is a network matntmanfle si^tt system which monitors the status of the 
network and checks for system Mures and the like. 
25 Wbm a subscrOn wishes to update the subscriber profk using a PDA 30« the 

procedure is as foUows. TIk PDA 40 coimmuueates with the PQ server 48. The PQ server 48 
sends a GetDaia message having a **Scrvioe Key", which is a preferabty a \m digit PQ subscrtt)er 
nurrter (e.g., a tetephor^ number), to the PQdatabase 44 over the GDI 212* The GDI 212 
transbktes tie GetDatanaessageiitto a fonnatundrntandaUe by the PQ database 44. Themessage 
30 is sent through the iKSsage distributor 219 and call processor 220 to the first CPR database 222 
whne the subscrter profile reskles. The Servk:e Key s used to obtain the cortea subscriber 
profile and the profik is sem through the call processor 220 to the message distributor 219. The 
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mssage distrawtor detcrarines that this message is to be sent to the PQ server 48 via the GDI 
212 (The reason for this is discussed bebw.) The GDI 212 translates the data into a format 
suitable for the TCP/IP network and is transmitted to the PQ server 48. The requested changes 
are pcrfonmd in the PQ server 48 and the updated profile is sent back to the PQ database 44 
5 through the TCP/IP network, the GDI 212. message distributor 219. call processor 220 and to the 
first CPR i jat'*""' 222. The call processor 220 also sends a nnessage through the GDI 2 1 2 to the 
PQ server 48 which will be sent a wireless transmission to the PDA 30 acknowledging the 
subscriber profile update. The changes arc also sent to the MSAP common 222 where ihey are 
sent to the second CPR database 230 in SPACE 204. 
10 During this process, informatkm may be temporarily stored in the Call Contact 

Database (CCDB) 228. The CCDB database 228 provides temporary storage for subscriber 
profile updates that are suspended because they are wailing for actbn by a subscriber or waiting for 
data ftom an external system, such as the PQ server 48. During the time intervals between action 
by the user or delays in receiving data ftom an external systena. the caU processor 220 stores the 
15 information in the CCDB database 228 and processes other calls. 

When a subscriber desires to update his or her subscriber profile using a touch tone 
phone, the procedure is as foDows. The subscriber calls, for example, a service number provided 
by the service provider. The call is routed to the PQ server 48. The PQ server 48 sends a 
OKSsage to the pa database 44 via the m 210 that the DTMF commands are present. The 
20 nwsage is sent through the nrssage distributor 219 to tiB can processor 220. The approp^ 
subscriber profite is retrieved fi»m the first CPR database 222 in the MSAP^ 

The can processor 220 instnicts the PQ server 48 to play a voce announcement 
instiucting thecaller to enter the subscriber and passwonl, by pressing the a^ 
thetoudwonephotr. The informatiDn is entered by the caller, and the PO database 44 validates 
25 thisinfonnatfaa ifttevalidationdeterininesthatthccaDer is an authorizid subscriber, th^ 

database 44 instructs the PQ server 48 to ask the subscriber to sefcsct whkh subscriber profile 
informatfon is to be modified. Only two fields are modifiable using DTMF messaging: changing a 
wirelineregistrationorrecoidingapeisonalizedgrecting. The subscriber selects either registering 
at a wireline phone or recording a personalized greeting. If wireline registration is selected, the 
30 pa database 44 instnicts the pa senw 48 to prompt a ten digit telephone number to whi^^ 
incoming calls will be routed. If the subscriber setecis to record a personalized greeting, the Pa 
database 44 instructs the pa server 48 to prompt the subscriber for anew greeting. 
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If invalid infbnnation is entered at any time, the PQ server 48 pbys an eiror nKssage 
to the subscriber and the subscriber retries the modificatfoa If the tetty fails, the caU is tenninated. 
Otherwise, the subscriber's profile is updated according to the modification, data synchronizing the 
messages arc sent to the PQ server 48 and the call processor 220 instructs the PQ server 48 to 

5 inform the subscriber that the pa service profile was updated 

The call processor 220 also sends a nrjessage through the message distributor 2 19 to 
the GDI 212 and to the pa server 48 which updates the service profile cache 51 in the PCl server 
48. The changes stored back in the first O'R database 220 arc sent to the MS AP conunon 224 
where they are sent to the secot»d CTR database 230. Note that DTMF functiott signals, which use 

10 the 1 129+ protocol are routed dinjugh the IPI 210 and the subscriber profile data, which uses the 
GDI protocol, are routed through the GDI 212. 

IV. T*}^ PTI Sgrveiffliitiihase Inteiface 

The interface between the PQ server 48 and the Pa database 44 is based on two 
15 protocols. The first protocol is 1129+. This protocol wiU be used to support the PQ CaU 
Command feature and fbr subscriber initiated profile manipulation using DTMF. The second 
protocol is Generic Data Interface. Hie GDI is used fi>r subscriber profile management, 
specifically downtoading a subscriber profit from the pa database 44 to the pa server 

flying updates to the profile stored in the pa database 44. 

2Q Rg. 7 shows the logical links ftom the pa database 44 to the pa server 48. ThePa 

database 44 consists of a mated pair of PO databases 44a. 44b. each containing three caU 
processors 220 whk* each shaie the toad The links 250 arc TCP/IP links between Intelligent 
Pteriplnallnteifice (IPD 210 and the Generic Data Inteiface (GDI) 212 processors on the PO 
database 44 to the PCI servncaU processor. Two topcalconnections arc made from each IPI 210 

25 and GDI 212 processors to the Pa server fbr redundancy. Thus, a full SCP configuratfon 
suppoiting pa wouUpieferabfy require 24 bgical links, as shown in F«. 7. The Pa database 

initiates the opening of the togical Unks. 

IntbisilhistiathreendbodinBit the CallCbmmand feature enptoys the 1129+ protocol 
Fbr the wireless tiKsagingfiMture, pa uses the GDI protocol Tlje GDI tag IDs assigned for the 
30 pa siAscriber profile ekments are provided in AppendbtB. 

Appendix B also shows the Pa profile data, including the profile elements, their data 
types, maxinwm lengths, and GDI tag IDs. An * indicates elements which were shortened to 32 
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bytes because ofGDI byte limitations. The description ofthe types and lengths oftheseelenents is 
as follows: 

dN BO^ncoded digits. The nuniber N represents the maxinumi number of BCD digits, 
not octets* 

5 cN Up to N ASCII characters. 

cN Binary integer N bytes in length, in network byte order (highest order bit transmitted 
first). 

Because the portion of the PQ subscriber profile downloaded to tte PCI server is large 
(preferably approximately UOOO bytes), and a maximum Transaction Capable Application Program 
10 (TCAP) message size is 2S6 bytes, the profile must be managed in segments. The service profile is 
divided into six segments as shown in T^le 1. Each segment is assigned a unique numeric 
id^tifier. 



PCIProfikScgpiait 


Segment ID (dednuD 1 


1 E^ersonaldata 


1 1 


CC service profile 


2 


1 E-mail routing 


3 


1 E-mail sufcgcct screening 


4 


1 E-nsi] from scncniog 


5 


1 Voice mail profile 


6 1 



gpttam \q a jmhccriher pro fife provides a subscribet's prefigted media for nMSsages 
delivery and notification. The eocoditigfi>r these types are gh«a in Table 2. 
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MediaType 


Code 


AlphanuiiKric Pager 


A 


E-mail message store 


S 


Fax 


F 


PDA 


P 


Voice mail- ' 


V 


Wireline e-mail 


E 


NuU 


Z 



For example, if the subscriber prefers to receive e-mail whkh passes screening via the PDA 30, 
then Che "primaiy destination one" profile elenent will contain a T'. 

Fig. 8 illustrates a message flow for profile retrieval using the GDI protocol A 
subscriber attempts to register with the PCI server either explicitly or implicitly (registration is 

5 discussed in detail below). The PQ server 48 send a GDI GetDaia query to the PQ database 44 
over one of the GDI links (line 260). The PQ server 48 may send one GctData data query for 
cachPaprofitesegnocnt. Each query will be processed by d» PQ database 44 as an independent 
u^ansaction with a unique TCAP iransactwn ID. Each GetData query sent by the PQ server 48 
will include a "Service Key" parameter which is a t«Hligit PQ subscriber number (e.g., a 

10 telephone nuiriber). TUs key shouU be used by the PQ database 44 to identify the subscri^ In 
each GetData is a list of tag IDs Usted in the profile elements to be le^ The PG database 44 
responds to the GetData data query widi a GetData response (line 262). The response contains a 
return code ard data for each element requested in the GetData data que^ 

Hg. 9 provides a inessage flow between the PG server 48 and the pa databa^ 

IS a ptoSk iqxiate originating fiom a wireless PDA 30. This wireless profile update uses the GDI 
protocol A subscriber performs a profile manipulatton activity, and the PDA 30 sends a profile 
dau riKssage to the PQ server 48. The PCI server 48 soids a GDI SendData query to the PC 
database 44 over one of the GDI links (line 264). The PQ server 48 may serKl one SendData 
query for each PG profile segcoent for which a profile element was updated Each query will be 

20 [^ocessed by the PQ database 44 as an indepemfent transactbn with a unque TCAP transaaion 
ID. 
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Each Send Data query sent by the PC! server 48 wiU include a "Service Key" 
paraneter which is-the ten digit PQ subscriber nunjber. This key should be used by the PCI 
database 44 to identify Che subscriber. Each SendData query contains a list of tag IDs provided in 
Appendix B and data for the profile elements to be updated Not all tags in this segment may be 
5 included in the SendData query; only those profae elements which are actually updated by the 
subscriber will be seat. The PQ database 44 should not update data for which no tag was included 
in the SendData query. 

The PCI database 44 responds to the SendData query with a Send Data response (line 
266). The response contains a return code for each element requested in the SendData query. 
IQ Pig. io is an illustrative example of one possible CallCoromand message Qow between 

the PCI server 48 and the PC database 44. (CallCommand is discussed in more detail in section 
VI D.) Tte exact call flow for CallCdmrnand depetKis upon the implenttntation of the service 
logic by the service designer, and upon options selected by the CaUCommand subscriber. The 
CallCommand fimctions ittustrattvely use the 1 129+ protocol and the IPI 210 (see Rgs, 6 and 7). 
15 As illustrated in Rg. 10» a CaDConunand call anives in the PQ server 48. The PCI 

server 48 sends a provide.instjuctions query to the PCI database over one of the 1 129+ links (line 
268). A TCAP transaction ID is gerwated for the query. The dialed number digits parameter 
contains the personal numbers ofthe pa subscriber (Le..Scrvtt^ The ANI digits contain the 
automatic number identification, if any, of the caller (ANI is a telephone network capabiUty). The 
20 PCI database sends a 1129+ send.to^resouice command to the PQ server 48 to play an 
announoeiim and colkct digits (line 270). Tbe pa servw 
the digits, arid sends arcsponse containing a return code and the digi^ 

pa database 44 sends a 1129+ play.application command to the Pa server 48 to 
notify d» PDA 40 of the incoming call(lir» 274). The PO server 48 responds; with a return code 
25 andadcstinationmuri)er(emeitdlvttesubscri^ 

276). The pa database 44 serxis a 1129+ switclLto.icsource command to the Pa server 48 
instructing the pa server 48 to route the catt to a destination nunte ThePaserver 
responds with the return code executing that reqiwsi (line 280). 

Fig. 11 K an ilhisirath«cxanipkofoncpossibte message flow between the pa se^^ 
30 48 and the pa database 44 for a DTMF profile man^Hilation message. The DTMF profile 
manipulator uses the 1 129+ protocol through the IPI 210. The exact caB flow for DTMF profile 
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manipuiatbn depends upon the innplementation of service logic by the service designer, and upon 
options selected by the PQ subscriber. 

As shown in this illustrative example, when a call arrives at the PQ server, the PCI 
server sends an 1129+ provtde.instiuctions query to the PQ database (line 282). The called 

S number contains a dialed number (te., the service number for a DTMF updates), while the ANI 
field contains the ANI, if . The PQ DTMF profile manipulations Call Process Request CPR is 
triggered by the dialed s^vice m±ct. The CPR 222 instructs the PCI server to play 
announcennents and collect di^ts, guiding the subscriber through voice menus and prompts (lines 
284, 288). The PCI server respoiKis to each request with digits collected (lines 286, 290. 294). 

10 The CPR updates subscriber's profile with data collected via DTMF. 

Commumcation between the PDA and PCI use, for exaDrq>le, an X.2S transport using 
the UDP IP protocol A brief discussion of the PDA stiuaure is provided. The PDA 30 is 

IS preferably a notebook or pahn top computer haviqg a wireless network tnter&ce. The PDA may 
be, for example a Hewlett Packard Onmibook 300 notebook computer running a PCI application. 
Fig. 12 illustrates an exenq>lary PDA. The PDA 30 has a central processing unit 295 conneaed to 
a bus B. The central processing unit ("CPU'O 295 perfonns most of the computing and bgic 
ftmions of the PDA 30. A memory 295 is conrscted to the bus B, whkb stores infortnatk)n to be 

20 provided to the CPU 295 or otherwise used by the PDA 30. An iqput/output devk:e 297, such as a 
keyboard, is also connected to the bus B which allows a user to inpmt data for storage in memory 
296 or for use by CPU 295. A dteplay 298 is contacted to the bus B. The PDA 30 also has a 
wireless communicatk>n intei&oe 299 for comaBinicatbn with a wireless comauuucatk>n t^twork. 

The PDA/PG inter&oe invohres six types of noessage flow. These messages are: (1) 

25 registtatbn/deregistratba; (2) wireless messaging; (3) retrieving E-Mail; (4) cross-media 
notificatk)n; (5) CaQCommand; and (6) profile managenoenL 

There are two types of registration and deregistration: ex{dicit and inq)licit. Explicit 
registratk>n occurs when a PQ subscriber starts the PCI application software on the PDA 30 (this 
is calted start-up registiatton) or when the subscriber clicks a status check button or one of the 

30 service registratton request buttons on the PDA 30 either for the CallConsnand or wireless 
messaging service. Otce suocessfolfy registered, if the subscriber's profile is net already preseni in 
ifae serv^ profile cache 51 maintained by the PCI server 48, the PQ saver 48 will request a 
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downkMdofttesubscriba'siTOfikfromthePadatabaM44iot^ The 
pa server 48 sets the subscriber's registration status in the cache 51 to match those requested by 
the subsciiber for the wireless iressaging service for the call coirnxiand service. 

Fig. 13 illustrates one example of the message flow between the PDA 30 and PCI 
server 48 during explicit registration. This flow is also used by a subscriber to check registration of 
CaUCommand or wireless messaging services. A subscriber starts the PQ application software on 
the PDA or clicks the service status cteck, CallCoramand registration, or wireless messaging 
registration buttons on the PDA. The PDA sends a registration request to the PQ server 48 with 
the subscriber's validation informatfon (subscriber ID and password (line 300)). The PDA 30 also 
stans a timer during whkrh the PDA 30 will wait for a response ftom the PQ server 48. The PCI 
server 48 server receives the le^siration request and checks if the subscrfljer is provisioned and if 
the subscriber ID and password are correct. The PQ server then sends a registration 
acknowledgei»m (line 302). If the subscriber is not provbtoned. no service profile exists and the 
acknowkdgenntt includes an "unrecogniied subscriber" response. If the subscriber ID and 
password are invaBd, the acknowledgenacnl includes an "incorrect passwoKW>IN" response. 
Otherwise, the PQ server acknowtedgement includes a "success" response. If the PDA 30 does 
not receive an acknowkdgeiwnt ftom the PQ server within a predetermined time, it aboits the 
registration attempt and tells the subsciiber to try again later. 

bapm registration automatically registere a subscriber for the wireless messaging 
servk» when the subscriber is currently not registered and wishes to send or feid^ 
toaPDA30. Iiii)lfcitiegistratkm is done as follows. The PQ server receives a fetch or send 
request&omasubsoawwhoisnotregisteiedforthewirefcssmessagingservice. ThePQserver 
48 retrieves a copy of the subscriber's scwice profile from the PQ database 44. if neoessai^ 
validates the subscriber's DO and password. The PQ server 48 validates the profile contents to 
make sure that subscriber may use the wirekss messaging servk*. If wirekss messaging is 
pamitied. the pa server 48 processes the request Otherwise, it sends an acknowledgement 
indkating the reason why the subscriber is not perinitted to use the wirekss mK^ 

The HKSsage flow is the same as illustrated in Rg. 13. 

Once the subscriber is registered for eidw the QJlCominand servkx or the wireless 

messaging ser«, the subscriber remains registered uniU the subs^ 
eitherquittingtheapplkattfonorclkddngthederegistraito The subscriber 

can aiso be implkatly deregistered for the wirek» mcssagiiig servk^ 
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the FO not detect any wireless nnessaging activities to or fiom that subscriber for a given 
duraikm of tine. Although the subscriber is detegisiered, the subscriber's service profile will 
remain in the service profile cache 51. The profile remains in the cache as long as the PQ server 
has sorrB activity for the subscriber, such as incoming e-mail messages within a predeteimined 
5 time, such as four hours. 

No PDA-to-Pa server messages may be sent be the subscriber to implicitly register for 
CaliCbmmand, thus, a subscriber should not be impliciily deregistered firom iWs service. Implicit 
registration and deregistration occurs only for the wireless messaging service, and not for 
CaliCbmmand. A subscriber remains registered for CallCommand as long as te or she is running 
10 the CaDCommand software appUcation on the PDA. 

Explicit deregistration occurs when a subscriber quits the PCI application software on 
the PDA (this is ral lff* exit deregistratioa) or when the subscriber clicks one of the service 
deregistration request buttons on the PDA for the CallCommand or wireless messaging services. 
Rg. 14 is an ilhistrativeeaiwdimBnt of a message flow between the PDA 30 and PQ server 48 for 
15 explicit detegisiraiioa A subscriber quits the PQ application software on the PDA or clicks a 
deregistration button on the PDA. TTie PDA 30 sends a deregistratfen request to the PQ server 48 
with the subscriber's vaiklatbn information (the sid)scrib« ID iatKl password) (line 304). The PDA 
30 also starts a tiner during which the PDA wffl wail for a reqwnse from the PQ server 48. The 
pa server 48 sods an acknowledgement (line 306). The PQ server 48 receives the deregistration 
20 request and checks if the subscriber ID and password are correct If the subscriber ED and 
password are not conect, the acknowledgement includes an "incorrect password/PIN" response. 
Otherwise, the acknowledgement includes a "suooess" response. If the H>A 30 does not receive 
an acknowledgeiMrt fein the pa server 48 after a predetennined time, the PDA 30 assumes that 

it is out of tadk) coverage and informs the subscriber to retry later. 

25 Implkit deregBtiation occurs when the PQ does not detea any wireless messaging 

actwiiy ftwn or to the subsoixr for a gh/en duration of time, for exan^le four hours. The Pa 
win also try to implicitly dengister a subscriber fiom the wireless messaging sovice in the middle 
of the night in the ewnt diat die subscriber inadvertently fcjft the PDA 30 mmed on. The Pa 
server 48 keeps a tinE-stamp of die most recent wirdess messaging activity for each registered 

30 subscriber in the subscriber's service profile maintained in the servw profile cache 5 1. Whenever 
the pa server 48 detects any wireless messapng activities to or fipom a particular subscriber, the 
iin«-stamp is updated to the current time. The stored time-stamp of a registered subscriber is 
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periodicaBy compared to the currcoi nine. When a predetermined lime elapses, the PQ server 48 
assumes that the subscriber is out of radio coverage or has quit the PQ application. 

For implicit (or automatic) deregistratton« the message flow is tte same as illustrated in 
Fig. 14. The pa server 48 sends to tte PDA 30 a deregistration request containing registration 
infonnation about the subscriber. The PQ server 48 also sets a timer during which it wiU wait for 
a response from the PDA 30. When the PDA 30 receives the deregistration request, it responds 
with registration acknowledgement which contains the registration information currently known to 
PDA. When the PCI server 48 receives the rcgBtration acknowledgenent, it updates the 
subscribei's registration status based on information in the adcnowtedgeroent. The PQ server 48 
also updates the wireless messaging time-stamp associated with the sutecriber to the current time. 
If the pa server 48 does not receive an acknowledgement within a predetermined time as 
described above, the PO server 48 assumes that the subscriber is no longer registered and removes 
aU refereittes to the subsciiber fom the senice pro& cache 5 1^ 

Sending and teonving e-mail wireless messages involves two types of message flows: 
15 sending iMSsagesftom the PDA 30 to the pa server 48 and from the pa server 48 to the PDA 

30. 

Rg. l5isanillustiativeexanapleofanBssageflowsendinganE-raailfromaPDA30 
to an pa server 48. Wten a subscriba sends an E-Mail notification from the PDA 30, the PDA 
30 forwards the E-Mail notification to the pa server 48. Hie body of the E-mail contains, for 
exanplB. "to;from;sul5ect;DC- infonnation (line 308). m PO server acknowledges this 
notification (line 310). Iftl»E^nulislOI^gerthancanbetrans^Bttedinasinglc^>essage.lhePDA 
30 segments the E-o»il into muMidB. sequentially nun4w«^ 

server (lines 312. 316. 320). Each message seat ftom the PDA is responded to with an 
aclcnowkdgemBnt containing the reception status of the message and the sequence number U is 
25 acknowledging (lines 314, 318. 322). The PDA 30 and Pa server 38 use the sequence number to 
maintain a sequential flow of packets. Out of sequoKC messages arc discarded. OnceaUoftfie 
packets are received, the PO server 48 puts them into their original order using the sequence 
nunter and forvrtirds the now asseinbkxl E-inail to a nnessage transfa- agent, wW^ 

the E-no^ to its intended d es ti natio n. 

The PDA 30 staits a timr each time it sends out an E-maiL If the PDA 30 does not 
receive an acknowledgenwit after a predetettnined tine (for ewunpte ten seconds), the send 
opctatton s aborted and the E-nail is stored in a tocal outbound queue for redettvery in the future. 
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Whra an E-mail is being delivered fix>m an PG server 48 to a PDA 30, a similar 
message flow is used. The only difference is that the PQ server 48 initiates tbeftow 
initial nKSsages instead of the PDA 30. 

Retrieving E-mail involves two types of message flows: retrieving undelivered E-mail 

5 addressed to the PDA 30 and retrieving E-mail delivered a messaging system, such as a wireline e- 
mail system When a subscriber is out of radio covera^ or is not registered with PCI, the PCI 
sends E-mails addressed to be delivered to the PDA (PDA-bound E-mail) to an external mail 
storage system The PCI server will also send certain E-mail directly to an external mail storage 
system (MS-bound E*mail), such as the subscriber's wireline E-mail connected to his or her 

10 personal computer according to the subscriber profife stored in the PCI database 44. 

A registered subscriber can retrieve PDA 30 bound E-mail at any time by starting 
"FETCH" operation. The PCI wiD send the PDA bound mail bom the external mail storage and 
will also summarize MS-bound E-maiL 

An illustrative owrspk of the message flow between the PDA and the PQ server for 

15 retrieving undelivoed PDA bound E-maU is shown in Figs. 16aand(b). Ifthece are no MS-bound 
messages, an illustrative message flow is d»wn in Fig. 16(a). The PDA 30 sends a fetch request to 
the PCI server 48 (line 324) and starts a timer, which waits for an acknowledgement. If no 
acknowledgement is received within a predetermined time, for example twelve seconds, the PDA 
30 assunn it is (HU of radio coverage and infonns the subscriber to try again lat^ Inresponseto 

20 the request, the EO server 4g logs imo an external rnailstonige system specified in tte 
profile. If any PDA- bound E-mail is stored in the external storage system, fl^ 
(a) move tte PDA bound E-mail fipom the external mail storage system into a pending area in the 
PQ serven (b) soul an acknowledgemon to the PDA iixUcating the number of PDA bound E-mail 
now reskliog in the pending area; and (c) initiate delivety of these PDA bound E-mail bom the 

25 pending avea to the PDA (line 326). 

Ifthece are MS-bound E-mail messages, an illustrative messa^ flow is shown in Fig. 
16(b). The PDA sends a finch request (line 328) aixl stalls a timer. Whenever th^ 
a summary oKSsage, it starts a timer. If the PCI server 48 does not receive an acknowledgement 
witlnn a certain pred^rmined time, for example ten seconds, it will assume that the PDA 30 is out 

30 of HKli ^ r^vyragg, aton tig semi operatkm and discard the summary informatbn. Inresponseto 
the request, the PQ server 48 will (a) send an acknowledgment to the PDA indicating the number 
of MS-boiuid E-naii present (line 300); (b) extract summary informatfon ftom diosc messages; and 
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(c) send tbe sunsnary to the subscriber's PDA (line 332). When the PDA receives an 
acknowledgerrent from the PO server, it informs tte subscriber based on the contents. 

Summary information for the MS-bound E-mail is formatted into one .^SCQ text per 
E-mail and sent to the PDA. If the summary information, or the number of summarized E-mail 
S require more than one nessage, tte PG server 48 splits tte summary information into multiple 
sequentially numbered segments and sends eadi segnoent in a separate message (lines 336, 340). 
Each message from the PCI server 48 is responded to by the PQ server with an acknowledgement 
containing the reception status* of the message and the sequence nunter it is acknowledging (lines 
334, 338, 342). Out of sequence messages are discarded. Once all of the packets are received, the 
1 0 PDA 30 puts them into their original order using the sequence number. 

Once the summary informatbn describing the MS-bound E*mail n^sages is reviewed, 
the subscriber nay start a FETCH operation to retrieve these MS-bound E-mail messages. Fig. 17 
is an illustrative exanple of amessage flow baween the PDA 30 and the PQ server 48 retrieving 
MS-bound E-maiL The subscriber selects an MS-bound E-mail message to be received. The PDA 
15 30 sends a retrieve request to the PCI server 48 contakung the nessage selected by the subscriber 
(line 344). The PCI server 48 responds with an acknowledgement (lirw 346), The PQ server 48 
togs into the external message storing system specified in the subscriber's service profile and moves 
the MS-bound E-mail specified in the request out of the storage system into a pending area in the 
PCIscrvcr48. The PQ server 48 initiaies a sari operation which deUvcrs the E-rnaB 

20 manner as discussed above. 

(Zrossiiedia notification (e.g., PDA notification of voice mail message receipt) is sent 

to thcPDA30usingthesam5<tefivciyasawirctessE-m2dlnKssagetothesub« ThePQ 
server 48 originates the notificalkm E-mail and the e-nnafl The 
body of the notification E-mail contains the message sendrfs address (Lc., the ptone number for a 
25 voice ittuD, the date and tine teiiKsage arrived^ 

FAX, E-nail or other); whether the message is marioed urgent (if detectable); the length of the 
nKSsage (for cxanpte* in minutes for a voice maU message); and, if appropriate, the subject of the 
message* 

CallCdmmand allows a PQ subscribe to reroute or direct calls in real time. The 
30 subscriber rnay receive notification on the PDA 30 that a can i^ Using the PDA 30, the 

subscriber may instruct the PQ to route the caU to speeded dcainaiion namber or have the PCl 
server play a rt«ssage entered by the subscriber using synthesired speech. 
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Wlsn a call is made to a CaDCommand subsoiber's number, it is routed to an PG 
server 48. The PG server 48 queries the PQ database 44 to determine how the subscriber's profile 
has directed the call to be piocessed. If the subscrSier is registered at a known telephone number, 
the PG database 44 instrocts the PG server 48 to route the incoming call to the given telephone 
• 5 number (assuming that the call meets any screening requirements). If the subscriber is not 
registered at a known telephone number, the PG database 44 will provide a default routing 
number and a timer value instructs the PG to play an announcement customized by the subscriber 
to the caller and start coltecting DTMF digits within that time period. The PCI plays the 
announcement and starts the tiiwr provided by the PG database 44 and then begins collecting 
10 OTMF digits entered by the caller. If no digits are coUected within a predetermined time period, 
the PG routes the call to a de&uk number indkated by the subscriber's profile in the PG database 
44. If [yrMF digits are collected, the PG puts the caller on hold detennines if the caUer meets 
screening requirenent. and handles the call acconiiitgly. If the call is to be directed to the 
subscriber, ite PG atteoTts to contact the sidscriber. 
15 Fig. 18 IS an illustrative exan^ie of the message flow between the PDA 30 and PG 

server 48 for a CallCbmnBnd cal The PG server 48 sends a notification message to the 
subscriber's PDA 30 to notify the subscrter dot a call is waiting (liiK 348). The message contains 
the DTMF digits entered by the caller. The PG server 48 starts two timers, which arc the time 
interval the PG server 48 ejqpects to receive an acknowfcdgenjent fipomthe PDA 30 and the time 
20 interval the PG server 48 expects to receive a reqnnse from the PDA 30. respectively. The 
typcal values fijr tbese timefs are tn and forty seconds, respectively. The time to receive an 
acknowledgeoKnt sfaouU be less than the tine for the response. 

After leodving a nottficatira nnessage, the PD A sends an acknowledgenient to the PG 

(tine 350). This infonm the PG server 48 that the PDA 30 is within radk> coverage and that the 
2S subscriber has been mtified about the incoming caL Once the acknowledgement is received, it 
canceb tie ackiwwkdgunent tin», but leaves the response timer tkddng. waiting for a 
conBftomitePDA30. If the PG server 48 does not receive an acknowledgement within the 
piedeteimined tine, it assuoKS that the PDA is either out of ladb range or is turned off and 
cancels the response tmsr aid routes the caO 10 a defiuilt number ptogrannned into the usw 
30 in the PG ^a^"*^** 44. The subscriber is notified of the inoonmg call by the QOICommand 
intetfeceontte PDA30. Tte DTMF digits entered by the caller provide the subscriber with the 
nans and/or tekphone number of the incoming caller. 

-29- 



W097A33421 PCTAJS96/03O64 

The subscriber can decide to route the call to directory mmixt or voicemail, enter a 
text message to be played to the caller, or both. The PDA wiU send a response to the PQ server 
48. which carries the number to which the call should be routed, a short text message to be played 
to the caller through synthesized voice, or both (line 352). When the PQ server receives the 
5 response, it cancels the response timer and executes'the subscriber's decision in the response and 
sends an acknowledgenwit which contains how the subscriber's decision is to be carried out (line 
354). 

If the response tiinsr expires before the PCI server 48 receives a response, the PQ 
server 48 routes the call to a de&ult number obtained from the PQ database 44 and send a status 
10 message to the PDA 30 to inform the subscrflier that the cato is no longer waiting (line 356). 
Also, if the caller decided not to wait any tonger (that is hangs up or presses which allows the 
caller to go to the de&ukmuriber) the PQ sends a status inessage providing this information. The 

PDA admowledges the status message (fine 358). 

Profile nanagennit aOows the subscriber to modify wireless messaging and Call 
15 CominaiKl services by updating cettamefenrnts in the subscriber's service profile sto 

database 44 and the service profile cache 5 1 in the pa server 48. Profile information is not stored 
locally on a PDA 30. Updating the subscriber's profit using a PDA 30 always requires the 
subscriber to have a iHofile download ftom the PCL 

Profik management involves two types of message flows, profit download and profile 
20 uptoad Fig. 19 is an illustrative example of the message flow between the PDA 30 and the PQ 
server 48 for a profile download. As mdicated above, any profile change requires a profile 
download because the profik is never stored in the PDA 30. A subscriber starts a profile 
nKaugenKmappBcaiiDn on a PDA 30 and requests a profile download. The PDA 30 sends a 
download request to die PQ server and requests a copy of the subscriber's modifiable profile 
25 elements to be downloaded to the PDA 30 (line 3fi0). The PQ validates die identity of the 
subscriber through its subscriber ID and password. If the subscribcr^i identity is not validated, the 
PQsewls an acknowfcsdgenMt and anerror code and terminates the profile update sessm Ifthe 
subscriber's identity is validated, the PQ downloads die subscriber's modifiable profile elements 
(lines 362, 366. 370). Attached as Appendix C is a list of tags for modifiable profile dements. The 
30 PDA 30 actawwledges the r«»ved data (lines 364. 368. 372). The PDA starts a timer after 
sending the download requesL ifttePDAdoesaotreceivBanadmowfcslgEm&Tiordaiafromu^ 
PQ server within a predetermined amount of time, for example, ten seconds, it assumes that it is 
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out of radk) coverage and informs the subscriber to try again later. The PQ server 48 starts a 
tin« each tiro it sends out data to the PDA 30. If the PQ server 48 does not receive an 
acknowbdgement from the PDA 30 within a picdetermined time, for exan^le ten seconds, it will 
aboit the profile download operation. 
S Once the subscriber finishes editing the profile on the PDA« a profile upload 

request is issued. An illustrative example of the message flow between the PDA 30 and the PG 
server 48 for a profile upload is shown in Hgs. 20(a) and (b). After the subscriber issues a profile 
uptoad request, the PDA 30 sends an upload request to the PCI server 48 requesting permission to 
send the updated profile elements (step 374). The PCI server 48 validates the identity of the 
10 subscriber, for example by cheddng the subscriber ID and password, and checks if there is an 
associated download request issued by the same subscriber. Tte check for an associated previous 
download request is necessary so that the PQ server 48 is sure that the profile the subscriber wants 
to chai^ is the profile that the PQ server 48 has just sent. If the subscriber's , identity is not 
vaiklated, or there is no associated download request packet, the PQ server sends an error code to 
15 the PDA 30 and ternunates the profite update sessk>n. If the siAsscriber's identity is validated and 
there is an associaied downtoad request, the PQ server 48 honors the request by sending an 
acknowledgement aixl a status code of "OK" to the PDA 30 (line 376). Wten the PDA 30 
receives the OK, it fonnats tte updated profile denoents and sends ttem to tte PQ server 48 in tte 
sane way tte piofib was sent to tte PDA 30 during tte downbad phase (lines 378-386). If no 
20 error is detected, tte PQ serv& 48 sends tte updated profile elements to tte PQ database 44 to 
commit tte change. After a confirmatton is received ftom tte PQ database 44, tte PQ server 48 
senis an acknowkdgenaest with status code of "OK* to tte PDA to confirm and conclude tte 
profile update sessba (line 388), as shown in Rg. 20(a). 

Fig. 20(b) is an ilhistiative nessage flow when tte PQ server 48 d^ects errors in 
25 anuptoadedpofik. Tte U[rii>ad proceeds as atove (tines 390-398). If tte PQ server 48 detects 
errors in tte updated profile eknmts it responds with an error message to notify tte subscriter 
about tte invalid profile elenent (line 400). Tte PDA acknowledges receipt of tte error noessage 
(line402). TtePQsttver48sendstteinvaMpto&teefenentsinasiniilarwaya$ttepro^ 
sent to tte PDA 30 during tte dowidoad phase (lines 404, 406). 
30 Tte PDA 30 starts a timer when its sends out an upload request or sends out dau. 

If tte PDA 30 does not recewe an acknowledgement from tte PQ sen-er 48 within a certain 
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predetmnioed tu», it wiD abort the profile upload operation and inform the subscriber to retry at a 
later time. 

VI. Seoffis 
S A. Wireless E-mail Messaging 

PCI includes several wireless text message sending, receiving, and service control 
feature. PC's wireless text nnessaging services are based on three network-based capabilities: 

X message integratbn combining voice message notification, voice mail, 
telephone calls, e-mail and fax; 
10 X message routing and delivery, Le., the PCI is a wireless and wireline 

network gateway; 

X database access, Le., subscriber profiile, authentication, and validation. 
The PQ uses personal commurucatbns service-integration capabilities to integrate the wireless 
service capatnlitjes available to the subscriber. This is acconiplished by providing the subscriber 
1 5 with control over the message routing and delivery by the subscriber accessible "subscrfcer profile" 
stored in the PQ. The subscr&er profile contains subscraw programmBd instnicttons on message 
receipt, origination, and iK>tificatk>a Thus, PQ operates as a messaging gateway for providing 
access to multiple wiieliDB and wireless networks, while using subscriber profite information to 
control sending and rawing optwns. PQ aDows wiretess servk» provklers to integrate the voice 
20 messaging* e-mail, andfiaxmessage servkes for cme subscriber through a single telephone number. 
Tims, one phone nuirte may provkk a single link between the service provider and the 
subscriber's voice arxl data communicatiois lim* 

The tttssage sending features inckide conmHmtrartons across disparate networks 
and broadcast comnunkatnns. A subscrflxr may send voce mail e*maii, and fax message 
25 between diflEoent service im>vk!ers and networks. A subscribe nay also send broadcast e-mail 
and &x messages, which broadcasts may nux e-mail and &x messages within a sir^ distribution 
lisi. For example, the subscriber may type a message on a PDA and send it to a distribution list 
over a wireless network. Tte distribution list may direct the PQ to deliver the message to the 
ofite as an e-nnail and to a client as a &X. 
3Q message receiving features inchide personal nundxr addressing, selection of 

nessage receipt nwiia format, selectton of cross-media message notifieaiion, and selectton of 
message screening and delivery optbns. A subscriber nay receive voice (e.g., phone), voice mail 
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notificatiotu e-maiL and fax convnunicauons under a singte personal telephone nunter. A 
subscriber may direct e-mail and bx delivery based on selected parameters, such as time-of-day. 
day*of*week, etc. A subscrber's nxdia nessage notification* voice mail notification of e-mail or 
fax messages, e-mail notification of voice mail or fax messages, and fax notification of e-mail or 

S voice mail iiKSsages may be delivered to the subscriber based on selected options and parameters. 

Alternatively, if the subscriber's wireless terminal is not activaed, e-mail messages 
may be automatically routed to alternate destinations as defined by the subscriber's profile. For 
exan^le, tte subscrft)er may not want to receive all telephone calls at a visiting location to avoid 
unnecessary interriiptioiis and unwanted iiKX)ming call charges. The subscriber directs the PCI to 

10 send notificatbn of phone calls to the pager and to route the call to voice mail Once notified, the 
user can detemune firom the phone number included in the pager notification whether to call the 
person directly, check voice mail, or ignore the call until a \aier time. The subscriber may also 
direct which messages are to be routed to the subscriber's cunent serving network, which are to be 
sent to another network, and what media is to be used to receive certain messages. The subscriber 

15 may also designate, for example, that if the wireless terminal is off, all text messages to be sent to e- 
mail and all vokx messages are to be sent to vok:e mail 

Tte PCI service control fisatures include supporting subscriber profile management, 
supportirig personal mobility across wiretess and wireline networks, and supporting wireless 
terminal nK>biIity. A subscriber's profile may be updated by sending text messages fipom a PDA 

20 over a wireless network or DTNfF (touch-tone) messages firom either a wireline or wireless 
terminal The subscriber may program the profile to select media for receiving and sending 
inEDrmatk)D; select cross nedia for nessage notificatkm; select message screening and delivery 
optiors; selea single voice mailbox storage (for subscriber's with more than one voice mailbox); 
and s^ct a PQ service password. All of these optnns may be maintained over wireless or 

25 wireKoe tenmnals. The subscriber may automatically register and deregister a wireless term 
thus updating the subscriber's profile to recme or reroute messages as pr e pr ogr a mn«d in the 
profile. 

The wireless data t^twork provkles data transport between the PCI server 48 and 
the subscriber tiding a wirekss data termioal, such as a PDA 48. The wireless data network may 
30 connect to the PQ saver in a variety of ways, using a variety of protocols. ¥ot example, the 
wireless data network may connect to the PCI using a leased line and run a i»oprietary protoco i to 
connect the PCI server via standardized protocok such as TCP/IP. 
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Text messaging systems may be competed to the PQ server through for example, 
Frame Relay, SMDS, ISDN, leased line interfiBce, or other transport mechanism efifective for 
supporting data conxnuinicatbns may be used An inter-message handling system protocol, such as 
X.400 (in which case X.400 gateway conversbn is needed), or Internet SNfTP or other protocols 
S supported by an interworking unit terminating the data transport interface, may be used to forward 
messages between the PQ server 48 and the system accessing the PCI. 

The PCI server will preferably support sending and receiving faxes in the T.434 
fonmaL The PCI server may also preferably support sending and receiving faxes using the simple 
mail transfer protocol (SMTP) supported by the TCP/IP transport protocol. 
[0 Fig. 21 shows an illustrative embodiment of a PCI service supporting text 

rressaging systems. In this exan^le, a sutacriber has a personal computer 402 at the office 
connected to a local area network (LAN) 414 and an enterprise text messaging system (for 
example, a local network e-mail) 413, a personal coir9}uter at home 416, and a wireless terminal, 
such as PDA 30 that may send and receive noessages. AD of these devbes are connected to the 
IS PG. Fox exan^le, the subscrfisefs home personal cort^niter 416 may be connected to the PG 40 
via a modem and a wireline data network 418 over either a PSTN or ISDN. 

P^ns connected to the LAN may send text messages to the subscriber by using 
the local text messaging system without using the pa. That is. the user of comiMiter 420 can send 
an e*mail to the subscriber's ofiBce computer 412 without ottering the PCI node 40. Because the 
20 enterprise text messagir^ system 413 is connected to PQ, all enterprise messaging users may send 
messages to and receive nsssages fix>m all PQ subsoibm (including those not connected to the 
k>cal text messaging system 413) by using an ai^ropriate pa 

A person connected to a difBoent enterprise nsssaging system, such as text 
nify^y itanrfKng gyctem 2 422. can send messa«s to the subscriber on message handling system 1 
25 413 by routing the message through the pa Server 48. 

PQ subscribers are assigned a single personal telephone for both voice and data 
communicatkin. For example, an E.I64 address (Le„ a telefAione number) may be assigned to a 
PCI subscriber to use as the single Pa address. These phone nuntas may be geographically 
based according to current PSTN architecwrc, but it is abo possible to use portable umversal 
30 numbers. Fifteen digit number formats naay be desirable to permit sub- adrirrssing . R)r example, a 
messa^ destined for a Pa subscriber may be addressed to the subscrajer's tefephone number, e.g., 
201-SSS-S5S5. If an originating niail system such as a LAN mail system or third party message 
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handling system requires a doniain identifier, the originator niay have to specify 20i-SSS-S5SS @ 
pa, or on the Internet 201-555-5555 ® pcivct When the PCI server 48 receives the nrjessage, it 
will look at the subscribei's profite stored in call process request database 222 stored in an PCI 
database 44 to determine how to handle the incoming message. An example of a few of the 
5 options that PCI may provide for the subscriber are to: 

X send the message to the subscriber's wireless PDA; 

X send the message to the subscriber's wireline computer at home; 

X send the message to the destinatbn text messaging system at the office; 

X send a notification of an incoming message to the wireless data terminal 
10 and the actual message to the text messaging system 

X send tte message to any or all of the above; 

The subscriber may send text messages over the wireless data network or wireline 
data network to the PQ server 48. The PQ server 48 consults with the subscriber's profile at the 
pa database 44 and forwards the message to the ^propriate destinatioa depending on tte 

15 routing destination found in the profile. Text messagii^ systems not connected to the Pa 40 rmy 
serai text nnessages to Pa subscribers by using another network connected between the sender's 
text messaging system and the Pa subscribes text messaging system, for example, the non- 
connected text message way be connected to a Pa over the Intmi^. 

The flow for wirel^s messaging is now described. 

20 The flow for a Pa subscriber receiving an e-mail message to a wireless PDA 30, 

for exan^, is as folkiws. An e-mail message is sent ficom a wireliDe or wireless sender to a Pa 
subscriber and arrives at the pa server 48. The incomiAg e-mail contains a recipient address in the 
fomoat of *'201*55S-SS55 ® pcLoet" wheape 201-555-5555 is the subscribo's ten-digit personal 
numberandpci^ is the Pa servo's domain name in the Intmiet. 

25 The pa server 48 checks the subscrflser's service profik, either fi:om the profile 

service cache 5 1 in the Pa server or by downloading the subscrfoer profile bom the Pa database 
44 into the cache 51 to determine how to process the e-mail message. The profile contains 
screening and routing information and cross media notification informatk>a The Pa server 48 
uses this informatton to seoA incoming e-mail to an actual destinatk)n address that can be a 

30 wireless, wirtliDe, or paging address using, for itstance, the UDP/IP protocol over a wireless data 
network; the Intern^ SMTP protocol over the Internet wireto network: or the Telocatef Alpha 
Numeric Proioeoj (TAFj, respectively. In this case, the subscriber has programmed into the 
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subscriber profik lo have the e-mail scntto a PDA 30. The PQ server 48 receives the e-mail 
message and forwards it to the wireless dau network programmed into the profile. The e-mai! is 
transmitted over a wireless data network 39 for receipt by the PDA 30. 

If the e-mail cannot be delivered, the PQ server returns the e-mail to the original 
5 sender with a short description of why the delivery was unsuccessftil using the SMTP protocol. 

If an e*mail message is to be delivered to an a^hanumeric paging address, the PG 
server translates the e-mail noessage into a paging message and sefKls tte paging message to the 
paging network speci&d in the subscribe profile. The protocol between the PQ server and the 
paging network is the Tekxater A^pha Nunwic Protocol (TAP). The PCI server formats the 
10 paging message into a maximum page limit with a maximum nunnber of charaaers per page. For 
example, the page limit may be two pages and a maximum of 256 characters per page. The PCI 
server does not verify whether a paging message is aaually delivered by tte paging service 
piovkler. It will, however, verify that the message was successfully sent to the paging service 
provuier. Because the PCI server docs not provkle this verification* it is uiKler the assumpiran that 
15 messages sent to a pager arrive successfully ai die pagff. 

If the subscriber profile contains an option for voice message notification of e-mail 
messages, the PQ server gerwaies and sends a digitized prwecorded voice annourcement to the 
address specified in the subscriber servweprofifcs. The protocol used to deUver the voice message 
notification is the AMIS-Anak>g PcotocoL 
20 In this illustrative enjbodinrm, a preferred PCI server twde fimctwns as an X.400 

message transport agait or S!^ router aa» routes messages dcstmed 
those destined for useraoomjected on other systcoB. In the case of an X.400 message transfer 
agent (NfTA). X.400 addresses arc used to intemaily represent subscriber addresses. The 
translatkm from the "user friendly" subscriber addresses such as E.164 numbering to the X.400 
25 address wooid be doM via a look-up table (ROM or other memory device) at the PQ access 
nKxiufe or the X.400 gatew^. Destination or source addresses fix>m users on oth^ networies are 
not converted to X.400 addresses, but are left in the native address format of the sending or 
receiving sysleia An X.400 gateway address may be added to the naessage header, h^^^ 
alio w PCI to route the message to an appropriate gateway, 
30 The pa server 48 is responsible for delivering a n»ssage to the subscriber lisiedin 

the destination field of the message. In a simple case, the subscriber has an X.400 or Internet 
mailboR acccssibiB to the Pa via one of its access conrwctions. Altcmathneiy, the subscriber 
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profile may contain fonvarding addresses which route the message for delivery to unusual 
destinations. For exanzpie, the subscriber's noailbox n^y reside on another message handling 
system, a wireless data network, wireline data network, or PSTN destination associated with a fax 
machine. The delivery of such a message to a 6nal destination is handled by an interworking unit 

S which is responsible for doing address translatk)n and, if necessary, fonnat translation as defined by 
the subscriber profile entry. 

For subject e-mail screening* the subjea field is analyzed to determine if a match 
exists before comparing the address fiekL If the subject field matches an entry on the screening list, 
the treatment for a matched entry wiU occur. That nieans, in this illustrative embodiment, that 

10 subject screening takes ptecedare over address sender screening. That is, if e-mail originated 
from an address that is excluded from tte e-maii screening address list, the e*mail will still be 
delivered according to the screening criteria. 

If the PDA 30 is not regist^ied for ds wirekss messaging servk:e or if die PDA 30 
is out of radio coverage at the time the message arrives at the Pa server 48, the message will be 

1 5 sent to the subscrfccr's external message storage system, such as the text message system 4 1 3. 

B. VffjwMessiigmg 

Fig. 22 shows an illustrative embodiment of a PCI service for voice mail system 
The voice mail qrstens 430 may use the publk: telephone network 432 and Audk) Messaging 
20 Intet^ Specificatk>n (AMIS) - Anabg Protocol to connect analog vok:e nnessages to the PG. 
Akematively, the vok« mail systrai naay use a modem 434, a private line 436, or an ISDN BRI 
ANOS * Digital Protocol 438 to connect digital vokx mail sig^ 

Voice fnfj^agnig systeoK on the PQ must be abk to send a message to the PQ 
saver 48 provktingix>tificatk)n that the subscrte has recent Thevok:email 
25 sy^em my send this text mess^e using, for exatqple, by asynchronous interfiaces with a nnodem; 
X.25; ISDN BRI, or TCP/IP intcrfeccs. Prefioably, the PQ server 48 supports the AMIS Analog 

and Digital interfiaoes. 

The PQ voice messaging call flow is as folbws. Using the AMIS-Analog 
Protocol the system originating de voice message sends message information to the PCI server 48 
30 specifying the type of message to be delivmd, the m^sage loigth (in nunutes), the originator's 
nailbox nun*cr, and the rccipiem's nailbox nunrdw. When the rassage anives at the PCi server 
48, the originator's nrailbox is extracted from AMIS-Analog Protocol and is compared to the 
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subscribes vote mailbox number stored in the subscriber profile. If the two values match, the 
vote message is already in the niailbox designated by the subscriber. In this case, the PG server 
48 sends a bogus error code to the originating vote messaging system using the AMIS-Analog 
protocol so that the vote message is rejected and is not forwarded to the PCI server 48. The PCI 

5 server 48, however, has header information needed to send a notification nvssage to the 
subscriber, if such notification is required by the subscriber profile. 

If the originator's mailbox does not match the subscriber's vote mailbox number, 
the PG server 48 analyzes the message length paranreter. If this parameter exceeds a certain 
predetermined length, for example three minutes, the PG server 48 sends a response message to 

10 the originating vote messaging system wiib an error code specifying that the message is too long. 
No ftirther processing of the vote nKSsage occun. If the message length is not longer than the 
predetermined tin£, the server 48 sends a response message to the originating vote 
ri^ssaging system accepting the message. The originating vote messaging system will then 
forward the vote message to the PG server. 

15 When the vote it£ssa^ arrives at the PG server 48, the PG server 48 attends 

to route the vote nessage according to the screenirig, registration, and routing optbns contained 
in the subscriber profile. Using AMIS-Analog Protocol the PG server 48 sends message 
information to the subscriber^ ctestination vote messaging system, specifying the type of message 
to be delivered, ler^ of the message in minutes, the originator's mailbox number, and the 

20 recipient's mailbox number. 

B>r vote tKssages diat canmt be debveted to the destination, for exan^le if the 
rnailbox is full the destinatkm system seiids a rwn^vwy noti^^ 

48 specifying the reason^ the nncssagc is undclivcrable. The PG server 48 retr»s delivering for 
up to a system defined tiixB period. If all of the retries foil the PG server 48 uses the AMIS- 
25 Anatog Ptotocol to tttum the vote message to the originating vote messaging system with an 
appropriate nonndefivcfy notification. A pre-recorded nonntelivcry annouiK»mem is sent to not^ 
the nessage originator that the message was umtelivcraWe. No ftirther processing occurs. Ifthe 
destination system accepts die nessage, the PG server 48 forwards the vote message to the 
destination systoa 

3Q If the subscriber diooses e-mail notification of incoming vote messages, the 

notification is sent via wireless or wirdii» nciworic to the subscriber as spedSed in the subscriber 
profile. If the subscriber selected page notification, the notification win ^ 
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network Booording to the profile. Either notification contains the mailbox number that originated 
the voice message, the date and time the message was received* and the length of the voice 
message in minutes. 

In another example, a user having a digital voice mail system creates a voice mail 
5 ntttssage and addresses it to a user of anatog voice mail system The destination telephone number 
indicates that the message must be routed to the PCI server 48. The PCI server 48 checks the 
recipients user profile and determines that the destinatbn recipient has an analog voice mail 
system The message is theii passed into the analog voice mail system via the AMIS • Analog 
Protocol 

10 The sutecriber will receive all of the voice mail messages at the voice mail system, 

if that is what is selected in the sutecriber's profile. The subscriber may also set up the pit)file to 
receive at a wireless data tenminal a text message that provides a notificatbn of a voice mail 
message and envebpe information of the message. Alternatively, a recipient voice mail system 
may send a text nessage containing a notification and envelope infonnation of the message. 

IS One feature of the AMIS-Digital Protocol is that if the original voice message is 

marked urgent by the sender, the AMIS*Digitai Protocol includes as priority status information in 
the message sent fiom the voice messaging system to the PQ server. Using this information, the 
PC can screen priority messages. 

The voice messaging gateway converts verxlor proprimiy voioeroail format to the 

20 X.400 fornuu and vice versa, thus hridgitigdififoentniessagingfo It is responsible for voice 
transcoding fiom propri^ary to or fiom X.400 form. It also roa{» options to or fiom the X.400 
protocol as speci&d in AMIS, 

c FacamileMgMgiag 

25 F^. 23 iDustiates a PQ service for fax messaging. The PCI server 48 is connected 

to public switch telephone networks 432 via anatog liiKS 444 or a T 1 trunk 442. Fax machines 440 
and fax servers 442 are connected to die PSTN 431 Tbe PCI server 48 may also be connected to 
fax maclunes 440 and fax servm 442 by private fines 446 or an ISDN 438. For a subscriber to 
receive faxes, the fax machine tekphone nunte must be siqTplied to the subscriber profile. Tte 

30 PG wiU send a &x to the designated nuinber and may send a text nodficatk>n noessage or take 
other action as the user has selected in the profile. If the user has specified a wireless dau terminal 
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CO receive the &x, the PQ server 48 will perform the' necessary wireless adaptation and send a fax 

through a wirekss data terminaL 

A fax may be sent to a PQ subscriber by routing the fax to the PQ node, the user 

must dial the telephone number of the PCI server 48 lo send the fax to the subscriber. The PCI 
5 server 48 will send the fex to the subscriber's telephone nun*er. The PCI server will check the 

subscriber's user profile to determine how the fax should be delivered. In this example, the fax 

message is sent to a fax machine at a designated telephone number. 

Fax users baymg existing £u machines 440 must place a call over the PSTN 

network in order to access the PO. This is because existing bx machines 420, unlike fax servers 
10 422, are designed for point - to -point communkation, not fax network communication. Users of 

the existing fax machine 420 can access the PQ in two ways. One way is by two stage dialing. 

The sender first dials the PQ 48 and then dials the recq>ient*s number after receiving a prompt from 

the PQ. Attematively/ the user can dial *FX4de5tinatk>n address. The £ax machine user can 

directly dial from the fax terminal the recipient telephone nuihber proceeded by '^FX, whkh signals 
15 the switch to automatically forward the &x call through the PQ server. 

Fax servers that support X.400 messaging will include the personal number in the 

X.400 address fiekl and there is no reason for the PQ to prompt the user for the personal number. 



20 D. QUSQiBDiQSl 

PQ CaOCommand (CQ service provides subscribers real-tinoe control of vok:e 
calls while usiqg a wireless data temnnal or n)A. CC is designed to enhance personal number 
servk» (ie., HLR). by provxiiDg real time call management capabilities to nomadk: users. 
CC povkles the subscriber with four call management options: 
2S X location independmce (supptoenting personal number/HLR 

applk:atk>ns); 

X real'tim call screening ANI and/or prompting the caller to enter a 

nuntber); 

X real-time call redirection (routing calls to any teie{^ne rmmber based on 

30 the calling party); and 

X real-time short messaging (inputing or selecting a short message to be 

played tc the csSkx). 
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When a caller dials a PG subscriber's telephone nuniber, the caller's telephone 
number is entered -for screening. After the caller's number is entered, the PDA 30 can map the 
calling number to a nanc and alen the subscriber of an incoming call. The PDA 30 visually 
displays the nan« and/or number of the caller. The subscriber can then use the PDA 30 to accept 
5 the call by entering the telephone number of a nearby telephone to which the call will be routed. 
Tte subscriber can alternatively have the call fonvarded to another number, such as a colleague's 
phone or a voice mailbox. If the subscriber decides not to respond to the caller, the caller is played 
an announcement and forwarded to a pre-determined default telephone number, such as a voice 
mail box or secretary. 

10 CC allows the subscriber to send a brief message to the caller. Upon being alerted 

to an incoming call, the subscriber can select from a pre-defined list of messages, or type a new 
message, on the PDA 30. The message is transmitted to the PCI server 48 which converts the text 
message into speech and plays the message to the waiting caller. The caller receives the message 
and can leave voice nvdl for the subscriber, or be forwarded by tte subscriber to an alternate 

IS telephone number. 

CaO comnnand enables nomadic subscrft)ers to noanage, in real time, incoming calls 
using screening, rerouting and messaging to the caller. Call command subscribe having a PDA 
30 are visually infornoedofthe name and or number of the caller. The subscriber can elect toeither 
accept the call routing it to a specified nund)er» such as the nuirber of a nearby telephone; route 

20 the call to an abemate number, such as a voice mailbox, colleague phone number or secretary 
phott nunten or respond to the caller with a brief keyed in message, which is played back to the 
caller in synthesized speech. Tbe sovice also provides a number of non-real tinie call management 
features including {Kcdetomined scteenirig lists, day of weelAtime of day routing schedules; and 
kKaikm sequeoctng. Call oonnnand aDows mobile subscribers to manage and receive telephone 

25 calls usiqg a personal digital assistant. 

Call coinmaiKl users pre-subscribe to a wireless data service such as Ardis or RAM 
mobile (<?ta for E-maiL call management, and other wireless data applications. The wireless data 
prouder provides a radk> interface to tbe subscriber's PDA 30. A kical exchange carrier imerfaces 
with the wireless data imvkler ov^ a PCI inter&oe. When a caller enters his or her number the 

30 k)cal exchar^ carrier forwards a data message containing the caller party inftHniatioa The 
wireless dau i»ovkler k)cates the subscriber and fonvards the calling party information to the 
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subscriber's PDA 30 where the subscrftjer is alerted of the call The subscriber then forwards the 
data packet containing a routir^ number to the PG. The PQ reroutes the call accordingly. 

Fig. 24 is an illustrative example of a CallCommand service network. A caller, Joe 
450, wistes to speak with Mary. Mary, who is away bom the office, is a PCI subscriber having the 
5 CallCommand servk:e. She has a PDA 30, which is turned on and regstered at a visiting location. 
Joe dials Mary's ofEk:e phone number. This phone number connects Joe*s call to the PCI server 48. 
The PQ server 48 network instructs Joe to type in his tetephone number. The PQ server 48 puts 
Joe on hokl and plays back a message using synthesized speech informing Joe that the network is 
trying to locate Mary. The network recognizes that Mary is registered at a visiting location and 
10 sends a phone notificatk)n over a wireless data network 39. Mary is notified on a PDA 30 that a 
phone call is coming from a partkular phone number. If Mary has already programmed a name 
corresponding to that phone number in a directory on her PDA 30, that name will also appear. 
Therefore, she is aware that she has a phone call from Joe Smith. Mary has several options. She 
may type or select a preselected message to be sent from the PDA 30 to the PQ iKtwork which 
IS converts the message into synthesized speech and play it back to Joe; she niay 

nearby telef^ne, such as a ceUular phone or a nearby pay phone 452 or forward the call to her 
secretary or coUeagues's phone nund)er, she may send a message and forward the call; or she may 
direct the call to her voice maiL In this illustradon, Maiy selects that the call be routed to a local 
pid)lic pay telephone 452. The call is routed over publk: switched telephone networks 432 to the 
20 selected telephone and MaiyaiKl Joe speak. 

CaDConBnaad has several advantageous features. Call command includes real time 
call screening which aOows the subscrfl« to direct calls in a piedetemnned &shk>n based on the 
caller, the tim or date, oc. Call conmoand also has real time call rerouting which aOows the 
subscriber to raoute calls to any phone number on a per call basis. That is, when a call is received, 
25 the subsmbernmyema a phone number to whk:h she wishes the caU to be routed. Forexan^lcit 
may be a phone in an offioe she s visiting, a rented ceUular phone, or a public telephone. In the 
event that a subscriber cannot respond to acalfer because PDA is out of range* the subscriber is 
preoccupied, the PDA is turned oS; etc., the subscriber im^ select a de£^ Such 
a de&uh number couU be a voice mailbox, secretary, colteague, or other phone number. 
30 Call comnaiKl also has a call messaging optioa Thb aDows the subscriber to send 

a brief rmssage to a calling party. The message is typed on the PDA 30 and soit by wireless means 
to the PQ. Tne PCI converts the »gnal into synthesized speech and plays it to the calter. for 
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exampte, a subscriber may be on an imponaixt customer call when his supervisor calls, expecting a 
response. The call command subscriber can send a message to the manager (Talking to customer, 
call you back"), while still communicating with the custonrcr. 

The call n^ssaging feature has two aspects. The first is the wireless messaging 
from the PDA 30 to the PQ. The second is the text to speech translation. The subscriber nay 
type in a nnessage on tte PDA 30. Tte message originates as a data message from the wireless 
dau provider network and is forwarded to a local exchange carrier network over the PCI interface. 
The PCI server 48 translates the wiretess text message into speech and plays it back to the caller. 

Call command also has a predetemuned call management option. This feature 
allows a subscriber to have unanswered calls sent to predetermined defrailt telephone numbers. For 
example, in the event a call cannot be answered, it is first routed to, for example, a serv^ice hotline; 
if the servk:e hotline does not answer, it is forwarded to a secretary; and if the secretary does not 
answer, then it is forwarded to voice mail Each time the call is forwarded to the z^xt number a 
message is played back to the caller. The touting numbers and sequence otder may be altered by 
updating the subscriber profile in the PQ database. 

This feature also aUows the subscriber to predetermine the managennent of certain 
nunters. For an exanipk, a subscriber cnay warn to be notified in real tine only if a callm 
number matches that of an imnrKdiate fiaraily member, supervisor, or important client. In other 
cases, the subscriber may wish to have calls automatically rerouted to a defiuilt nuniber, such as a 
voice neibox or secretary. For acompany which does business over a large geographic area, the 
subscriber may wish to have the phone call routed to dififerent places based on the geogra^hk: 
origin of the call Rtr exampfe, caOs or^inating from New York or New Jmey may be routed to a 
sales lepicseiitative for that area and calls originating from Califomia are routed to a sales 
representative for that geographic area. 

The call management feature aUows the subscriber to predetermine call routing 
based on the tins of day. For exan^k, a subscriber may wish to have calls forwarded to a 
customer service staff during business hours and be personally notified of calls during non-business 
hours. 

Wireless technobgies make subscribers constantly available, therefore it is 
important to give them die ability to aooei^ or decline commumcation attempts at thdr discretion. 
While delivering the calling number to the PDA 30 aUows a subscriber to locaily screen each 
attempt as they occur, the subscriber may be in an environment where distractwns are unacceptable 
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such as an important meeting. Therefore^ the subscriber is able to create lists against whkh callers 
are screened by the network delivering the service. These networlc resident lists reduce the number 
of caU atteoipts to the subscriber's renx)te wireless device. The CallConunand service allows 
subscribers to turn screening on and off and add or renv>ve numbers and names from these lists. 
5 Like the wireless data services, CaltCommand service profile management allows 

subscribers to modify or update their subscriber profiles wtuch preferably reside in a PCI database 
44. Profiles are created and deleted by the servkre integrator controlled by the service provider. A 
subscriber may modify the profile by either wireless or wireline messaging using DTMF tones or 
data. 

10 The subscriber profile can be updated by a wireless device such as a PDA 30. A 

subscriber profile may be nxxlified by wireline communications as well A subscriber may use a 
telephone or wireline data terminal to contact an PQ database 44. The PCI ^rver 48 acts as a 
n£diark)n device between wireless terminals and an PG database 44 fo^ It 
is preferable that the valine networic be supported by a service management operating system 

IS capabfe of prompting subscribers using a DTMF tekpbote fi>r a profile update that is completed 
when the service managenent operatii^g systeni makes the appropriate chaitges in the subscriber's 
profile in the pa database 44. When a servKe management operations sy^m is used to modify 
the profit in tte pa database 44, the changes shouU also be reported to Pa server 48 so that the 
service profile cacte 5 1 may be modified accordingly. 

20 Caflconmard has its locus of control in scrvk»logk: in the pa database 44^ The 

pa database 44 servke bgc provkies (1) service status maintenaooe, which maintains the status 
of the subscriber as registered or detegistered; (2) call screening, whk:h provides network based 
screening of iimming calls; (3) call routing, whkrh provkies routing destinatk>ns for eadi call; this 
infomBtkm is based on infiornatkm recdved fiom tte 

25 or by piepiDgramnKd instructk>ns in the subscriber profile in the Pa database 44; (4) profile 
managensnt support, whfch is scrvfce togk: in the PO database whkh permits "downtoading" of 
the subscriber's profik to the pa server 48 for presematton to an tqxlate by the su^^ through 
the PDA 30; (5) security, wherein subscriber autbenticatk>n and vaUdatx)n must be supported to 
safeguard the subscriber's personal informatk>n and status such as k)catk)n; and (6) accounting 
30 managenwn, the Pa database 44 collects accounting paraneters to si^iport scrvfcc provider 
billing. 
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Tte subscriber profik in the PCI datahase 44 must contain cenain information. 
This type of information includes a subscriber identifier; subscriber authentication information; 
wireless data provider parartKters; registration status; service mode (default, override, or 
command); screening lists; and routing tables (including day of week and time of day parancters). 

5 The application supporting the CallCommand server in the PCI server 48 includes 

a mobility management fimctioa The molality management function provides status location 
information to a database in the PQ database 44 and is responsiWe for delivering a Temporary 
Location Destinatton number on request from the PCI database 44. To do this, the PCI server 48 
is responsible for (1) location registration, the PQ server 48 updates the PCI database 44 with the 

10 subscriber's PDA 30 stams (for example, registered on a wireless data network or registered on a 
wired telephone); (2) play announcements and digit collection for caller information and 
presentation to the subscriber, (3) remote alerting, such as formatting and sending call information 
through a wireless data network to the PDA 30 for presentation to the subscriber, (4) profile 
managenent su^wrt (the PQ server 48 must support die "downloading" of the subscriber's profile 

1 5 and packaging for presentation to update by the subscriber through the PDA 30); (5) security (the 
subscriber authentkation invalidation information must be supported to safeguard the subscriber s 
personal information and status such as location); and (6) account managenneni, the PCI server 
should collect accounting paranKtcrs for presentation to the servfce provider for billing. 

Vn. Message Flowi; 

PCI wiretess nvssaging involves throe types of message flow. The first is sending a 
message fiomone subscriber to another, the second is receivinig a message regardless of whether 
the subscriber is using a wireless or wireline terminal and the third is sending a message to a non- 
subscriber. 

Rg. 25 is an illustrative example of the message flow of a PCI wireless subscriber 
sending a messap. The PG user submits a message S02. The message is received by a message 
transfer agent in the PQ server. The NfTA copies and temporarily stores the originating and 
destinatbn addresses 504. Tte NTTA sends to the mobility manager fonction in die PQ server a 
request to validate the sending ustf as a PCI subscriber 506. The mobility manager sends this 
validation request to the PO database and waits for a response 508. Upon receipt of an afBrmative 
validation ftom the PCI database, the moWlity manager sends die validation response to the MTA 
51G. 512, The MTA then sends the moiality manager a request for the address of the user's home 
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NfTASM. TTicnwbilitynianagw routes this request to the pa database 516. Upon receipt of a 
response from the PQ database, the mobility manager routes the home MTA address to the NfTA 
518.520. The NffTA then routes the message to the home MTA 522. Ifa third party PQ database 
must be consulted, the home MTA request will be directed from the PQ database lo a third party 
5 pa database 524, 526. 

Fig. 26 illustrates an example of the message flow of a wireless PQ user receiving 
a oKssage. When the PCI receives a message from a subscriber, the MTA in the PQ server copies 
and temporarily stores the destination address and the message 530. The MTA sends to the 
mobility manager ftinction in the PQ server a request for the PCI subscriber's user profile 532. 
10 The mobility manager wiQ letr^ve this profile request from the PCI database 534 (If third pany 
PCI database is involved, the local PG database contacts the third party PQ database through a 
switch transfier point 536, 538.) Upon receipt of the subscriber's profile fix)m the PQ database 
540, the mobility manager requests the message from the MTA using a "message forward request * 
nessage 542. When the mobility manager receives the message from the MTA 544, the mobility 
15 manager processes the message as indicated by the subscriber's profile, which may involve media 
conversion or screening 546. After processing the message, the mobility manager sends the 
message to the MTA for delivery 548, 550. Alternatively, the PQ server tmbility manager 
function nay directly deliver the message to the termination recehrer 552. 

Fig. 27 ill\istr?^tK an example of a message flow from a PQ wireless subscnber to a 
20 non-subscrto. When tte Nn*A receives a noessagc fit>m a PQ subscriber 560, the NfTA co 
and temporarify stores the originating addresses and the message 562. The MTA sends the 
mobility manager a request to validate the origiaating address as a PQ subscrter 564. The 
moUlity manager will send diis valklatbn requnt to the PQ database and wait for a response 566. 
When mobility ixanager receives an afibmative valid^ 
25 thg mffW&y manag er sewfa the validation response to the MTA 570. Next, the mobility manager 
sends to the PQ database a request for the PQ subscriber's {xofik 572. Upon receipt of the 
subscrflier's profile from the PQ database 574, the mobility manager requests the message from the 
Ml A using a "nessa^ forward request" 576. Upon receipt of the message from the MTA 578, 
the mobility manager processes the message as indicated by the user's profile, which may require 
30 media conversion or obtaining the addresses for the distribution list for the message 580. After 
processing the rtessage, the mobility engager sends the nsssagc to ibc MTA for delivery 582, 
584. AkcrnatWely,thBNfrAmaydirecttydeliva'theinessage586. 
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vm ihePPAAppfcatiQn 

To better understand the capabilities of PQ and PDA/PQ server inierface, a 
discussion of the PDA user interfece is helpful. The user interface is application software residing 

5 in the PDA. This software is described by describing the screens displayed on a PCI subscriber's 
PDA screen. The following discussion is for an illustrative embodiraent of the PDA user interface. 
A p^son skilled in the ait recognized that the interfece ntay be implemented in a myriad of ways. 

Fig. 28 is an illustrative example of a PDA user interface main menu. The menu 
aUows tte user to enter the CallCommand or wireless messaging services, update the user profile, 

10 or check tte stams of tte system by clicking on buttons 610, 612, 614, 616, respectively. 

Fig. 29 shows a computer screen after "status request" 616 is selected. The status 
request screen shows that ttere are five local originating messages (waiting to te sent by tte PDA) 
and three outgoing messages (waiting to te retrieved) in boxes 618, 620, respectively. Tte various 
services* status is also displayed. As seen in Fig. 29, this subscritei's wireline registration is on, as 

IS seen in box 622. This registers tte subscriter on a particular wireline telephone, seen in box 624. 
This registration will direct calls to this ptene number. Tte status request also advises this 
subscriber about tte status of tte CallCommand and wireless messaging features, as seen in boxes 
626,628. 

Fig. 30 illustrates an exemplary screen if tte subscriber cUcks "Call Command" 610 
20 on tte main nenu (Fig. 28). If tte subscriber clkks on "YES*" 630, a screen such as Fig. 31 
appears. The screen iixdudes a wiiidow 632 whkb stews tte status of variom received te^ 
calls. Tte status indicates whether an inconong call was answ^ed, fi>fwarded to anotter numter, 
was bung up before being answered; unanswered; or forwarded to voice noaiL Tte ptene number 
and ttcdpt toxK and date of each call are displayed. Tte subscriber may save or delete any entry 
23 tte subscriber by clckii^ tox 634 or 636, respectWely, Tte subscrto may also coni^t or 
disconnect tte CaDCbmmand service by cUcking tox 638, 640» respectively. 

Fig. 32 is an iQustratrve example of a scram if tte subscriber selected "Wireless 
Messaging'* 512 on tte main menu (Fig 28). Tte subscrter wiD te connected to tte wireless 
messaging servk:e if "YES** 642 is clkked. 
30 Fig. 33 is an example of a screen which may appear if tte subscrfter selected 

"Profile" 614 bom tte main menu (Fig. 28). If tte subscriber selects "Fax" 644 from this screen, a 
screen such as that stewn in Figure 34 may appear, whkh aUows tte subscriber to enter a phone 
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number into box 646 to whk:b faxes will be directed. Turning on e-mail screening activates both 
tte subject and address screening. Subject screening takes priority over address screening 
parameters. 

If the subscriber selected "e-mail" 648 on the screen Rg. 33, a screen such seen in 
5 Fig. 35 appears. The subscriber can select where e-mail messages should be delivered (destination 
screening) 6S0, where notification of e-mail receipt should be delivered (notification screening) 
652. whether messages should be screened at ail 6S4 and, if so, how they should be screened 656. 
658. 

The destination 650 aUows the subscriber to select destinations for incoming e- 

10 mail Messages that satisfy the screening requirement may be sent to two destinations (match A, 
match B). As shown in this illustrative example, e-mail received which match the subscriber's 
preprogrammed screeoing criteria are to be deUvered only to a wireline e-mail, such as tte 
subscriber's personal computer at the office, because match A 660 and match B 662 designate The 
same destination. All received e-mail messages which do not meet either criteria ("not matched") 

IS are sent to aselected fax machine 664, forexample. thefittmadiineat the subscriber's office. 

The subscriber also indicates where notification of a received e-mail should be sent 
652. Noti&atfon for all e-mail messages meeting the screening requirement should be sent to a 
selected fax machine 666. The PQ network will select information about the e-mail origination 
such as the author, recipient, and subject matter and convert it to a facsimile format and send the 

20 rtessage to a fia OBchine* Notification of att e-rnail that does rx>t meet the screening criteria are 
soit to a pagCT 668. The Pd network will take the originating raesst^ infonoatfon and turn it 
into alphanumeric infoirnation accordingto the TAP (Rotocol and send it to the subscriber's pager. 
If the screening optkm is turml off, notificatbn of all incoming e-mail is sent to voicemail 670. 
The FO network will convert the origination information fiom text to synthesized speech and send 

23 the infonnation to aselected voice mailbox. 

The user niay also selea whether to screen incoming e-tn^messa^ If 
the screening is on, the user may screen e-mail based on the originating address 656 or subject 
maner 658. 

Hg. 36 is an illustrative screen which the subscrfeer may use to edit e-maii 
30 screening according to address by clicking box 656 (Fig. 35). The subscriber may input new e-mail 
addressees into box 672 and add them to a list by clicking a box 674 or select addresses already 
entered to be iochtded in a screening criteria as seen in box 676. For exanople, the user may want 



wo 97/3342! PCT/US96AB064 

e-mail nessages originating from cbe following addresses to be routed according to the screening 
criteria: cc!stanp,cc!rizio,andcc!nipin. E-mail messages originating from these addresses will be 
routed and notified according to the criteria selected on the screen illustrated in Fig. 35. 

If the user selected to edit the "subject" a screening criteria based on "subjects" by 

5 clicking box 658 (Fig. 35), a screen such as that illustrated in Fig. 37 is presented. The user may 
type in to boxes 678 panicular subjects which should be routed according to a screening criteria. 
The subject will search the incoming e-mail origination infonnation to determine the subjeci of the 
e-maiL Subjects may include "urgent", "personal", the name of a client or project, etc. 

If the sutecriber viewing the "profik menu'* (Fig. 33) clicked "voice mail" 680. a 

10 screen such as that illustrated in Fig. 38 is presented. The subscriber can type into a box 682 in the 
destinatk)n voice mail system phone number. The subscriber may also select notification based on 
certain screening criteria 684. If the incoming voke mail nnessage matches the screening criteria, 
the subscriber has seleaed to be notified by a message sent to the PDA 686. If the voice mail 
message does not match a screening parameter, the subscrfl)er has selected to not be notified 688. 

15 If the screening option is turned off; the subscriber has deckled to not be notified of any voice mail 
tnessages 690. 

The user has the option of mming the screening on or off 691 If the screening is 
on, the messages are screened by caller 694. If the user decides to screen by caller by cUcking box 
694« a screen such as illustrated in Fig. 39 is displayed. The user may type into boxes 696 certain 
20 inconning phone number which nneet the screraing parameters. 

If the aibsofter viewir^ the "profile menu" (Fig. 33) clicked "Call Command", 698 
a screen such as illustcated in Fig. 40 is displayed Tbesubscr&ermay type in a box 700 a wireline 
registratk>ntelq>hDnenund)er, whk:bisanumberto whkhh^ The 
subscriber has the aptk>n to edit scre«iiiig criteria phone numbers or to edit reply messages to be 
25 sent to the caller. 

If the subscrter wishes to edit forwarding caQ numbers box 702 is clicked and a 
screen sudi as illustrated in Fig. 41 is di^layed. The user may type into boxes 704 or select certain 
phcHte nuniiers which are to be forwarded to apreselected phone nunto if scremiiig is on^ 

If the subscriber viewing the "Call Command" screen (Fig. 39) clicked "edit 
30 messages" 706, a screen such as illustrated in Fig. 42 is dispi^^ The user may con4x>se a unique 
message in box 708 or edit one already on a list shown in box 7 10. 
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If the subscriber has connected the Call Comtnand and an incoming call is received, 
a screen such as that illustrated in Fig. 43 is displayed. This screen displays in a box 712 the 
nuniber from which the incoming call originates. The user has the option of sending a message and 
forwarding the call by clicking box 714, forwarding the call without a message by clicking box 716. 
S sending a nsssi^e and not forwarding the call by clicking box 7 18, or routing the call to voice nuil 
by clicking box 720. 

If either the "message and forward** or "forward" 7 16 option is selected, a screen 
such as that illustrated in Fig. 44 is displayed. This allows the subscriber to select one of several 
the preselected phone numbers 722-728 to forward* or select another phone number, such as a 
10 nearby telephone to which the call is to be forwarded. This phone number may be typed into a box 
730. 

If the user selected the "message and forward'* 714 or "nnessage only" 718 
selecttons, a screen such as that shown in Fig. 45 is displayed. This aUows the subscriber to type in 
a message into a box 732 or select a predetenniocd message shown in box 4134 to be sent to the 

IS incoming caller. This message is sent by wireless communk:atk)ns to the PCI network where the 
ISP converts the message into synthesized spoodti and plays it for the caller. For example, if the 
subscriber desires to call back the incomii^ caller as soon as possible, the message "will call b^k 
ASAP" is selected. This rn^sage b transmitted from the PDA by wireless comnuinkatbns to the 
pa network. The ISP wili receive the message and convert it to synthesize speech and send the 

20 synthesize speech message to the incoming caller. 

DC. BiUiDg 

Billing operatbos is supported by an Automatic Message Accounting Network 
Function. The automatic network aocoundng measures, collects, formats and outputs network 
25 usage informatton to iq)stream billing and other operatk>n a[^licatk>n and sernce purposes. 
Preferably, automatic message accounting data is collected at vark)us stages of sovice ftows across 
network equipnoent and services. 
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A system has been described which enables a wireless PDA user to remotely 
control a large number of messaging and call handling options. 
5 While the invention has been described by the reference to specific embodiments, 

this was for purposes of illustration only and should not be construed to limit the spirit or the scope 
of the invention. 
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We claim: 

1 . A personal communication internetworking for sending and receiving wireless and wireline 
messages: 

(1) a server, including: 

S (a) a message transfer agent interfaced with at teast one wireline data network: 

(b) a wireless data i^twork protocol handler connected to the message transfer 
agent and interfacing with at least one wireless uata network; 

(c) a mobi&ty controller, including 

i. a subscriber profile cache; 
10 il a message router responsive to message routing parameters in the 

subscriber profile; 

iii an interfece connected to exchange message routing pararneters 
between the subscriber profile aiul tie at least one wireless network; 

iv. an interfoce connected to exchange message routing parameters 
IS between the subscrflier profile and a personal conmmnicatktn control point; and 

v. an interGace with at least one of a telephone network, an 
alphanumeric pager network, and a voice peripheral; and 

(2) the personal communicatbn control point connected to the server* including: 

(a) a first imer£aoe connected to exchange DTMF message routing 

20 paraneter signals with the server, 

(b) a second interfiu:e connected to exchange generic data message 

routing paraneter ^gnals with the server, 

(c) a subscriber profile connected to receive and maintain message 

routing parameters; and 

2S (d) a call processor connected between the subscrter profile and the 

first and second ioteifiioes. 

2. The personal conmmicatton internetworking of claim 1. wherein the internetworking is 
built on an Advanced InteDi^ Network architecture, the server is an Intelligw Peripheral, and 

30 the control point is a Service Control Point 
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3. The personal cominunication internetworking of claim 1, further including a personal 
digital assistant having a wirebss data network interfece conneaed to exchange nessage routing 
paranvters and an application designed to conununicate with the interface to receive, update, and 
transmit the message routing parameters. 

5 

4. The personal communication iniemetworicing of claim L wherein the server funher 
comprises: 

a message converter connected to receive from an interface a message in a first format and 
output to another interface the thessage in second format. 

10 

5. A method for personal communications internetworking* comprising the steps of. 

(a) stoiirig a subscriber profile containing message routittg commands for a subscriber; 

(b) rtoeiving any of an electronic mail a facsimikt and a voice mail message addressed 
to the subscriber from either of a wireless and a wireline network; 

15 (c) consulting tte subscriber profile for instructions for routing the received message; 

and 

(d) routing the received message »3 any of a wireless or wireline network according to 
the instructions in the subscriber profile. 

20 6. The in^bod of claim S, further com[ffisii% the step of ra^ 

a dififetent format if the subsmber imfife instructs routing the leoeived message in the different 
format. 

7. The oetbod of claim S, further conqmsing the step of remote^ updatirig the routing 
25 comimacb m the subscrter profile via one of a wireless and a wireline data network. 

8. The netbod of chum 5, wherein the received message is addressed to a single subscriber 
telephone ounte regardless of format 

30 9. The method of claim 5, fiirther comprising the step of sending a message notifying the 
subscriber of the recetved noessage. 
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10. A nsthod for routing incoming telephone calls, comprising the steps of: 

(a) storing a subscriber profile containing telephone, routing, and screening parameters 
including at least one of incoming telephone call origin, time of day, and day of week; 

(b) receiving a telephone call directed to the subscriber; 

5 (c) consulting the subscriber profile to determine where to route the received 

telephone call; and 

(d) routing the telephone call according to the subscriber profile. 

11. The method of claim 10, further comprising the step of remotely updating the subscriber 
10 profile via a wireless data networic 

12. The method of claim 10, ftirther conpistr^g the sitp of remotely updating the subscriber 
profile via either a wireless and a wireline telephorie network. 

IS 13. The nethod of claim 10, fintber comprising the steps of: 

(a) if the subscriber profile so instructs, notifying the subscriber of tte received 
telephone call via a wireless data netwodc message; and 

(b) the subscriber selecting one of. 

(i) forwarding tiKcaU to a subscriber selected tefeptooe number, 

20 (ii) selecting a text message to be transmitted over the wireless data network 

and converted imo syottttsized qmcb and played to the incx)n^ 

(iii) forwarding the caD and sefecting a text oiBssage. 
14. A communication sfyparaius, comprising: 
a personal communications interaetwmfcing: 
25 (i) having a number of subscribers, each subscriber having a single address 

to which all incoming conununications are addressed; 

(ii) being connected to receive and transmit comnumications from a 
plurality of wireless and wireline communicadotts netwwks; 

(iii) having a profde c<mfigured to store cooununication forwarding options 

30 for each subscriber, and 

(iv) having a conununication router coimected to receive the received 
communications bom the plurality of wireless and wireline networks and being responsive to 
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the ptofile for transmitting the received conununications according to ihe stored 
conunuaication forwarding options. 

15. The communications apparatus of claim 14» wherein the communication information 
includes incoming communication delivery and outgoing communication origination 

S information. 

16. The conununication apparatus of claim 14, wherein the profile is connected (o receive 
and store revised communication forwarding options from a subscriber. 

17. The communication apparatus of claim 16, wherein the profile is connected to receive 
the revised communication forwarding options from one of a wireless and a wireline network. 

10 18. The conmiunication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of dual tone modulated frequency 
signals fiom a telephone. 

19. The communication apparatus of claim 17, wherein the profile is connected to receive 
revised communication forwarding options in the form of generic data messages from a 

1 5 generic data interface. 

20. The communication apparatus of claim 14, wherein the single address is a telephone 

number 

21 . The communication apparatus of claim 14, wherein the conununications include at 
least one of teleptKme, pager, Simile, voice maiU and electronic text communications. 

20 22. The communication apparatus of claim 14, wherein the communication router further 
includes a media format translation device configured to translate a received communication 
into a different communication medium ft>r transnussion. 

23 . The communication apparatus of claim 14, wherein the profile further stores cross* 
. media notification information and the personal communications internetworking ftirther 

25 includes a cross-media notification device responsive to the received conununication received 
on one of the plurality of wireless and wireline communications networks, and to the profile, 
and being configured to transmit in a first preselected medium a notification signal indicating 
receipt of the received communication. 

24. The communication i^>paratus of claim 23, wherein the cross-media notification 

30 information includes a second preselected medium and, when die first preselected medium is 
not available, the cross-media notification device transtruts in the second predetermined 
medium me notincatira signal indicating receipt of ibt received conmiunication. 
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25. The communication apparatus of claim 14« wherein the profile further includes 
received communication screening information and the communication router is further 
responsive to the screening information. 

26. The communication apparatus of claim 23, wherein the received communication 

5 screening information includes information to screen communications based on at least one of 
a received communicatiorfs media type, time of day received, day of week received, origin, 
and sender. 

27. The comnumication apparatus of claim 14, furdier including a server connected to the 
profile. 

10 28. The cormiumication apparatus of claim 27, wherein the server includes a call 
processor. 

29. The conununication apparatus of claim 28, wherein the call processor comprises a 
plurality of interconnected computers. 

30. The communication apparatus of claim 28, wherein the call processor includes an 
IS interface with at least one of the profile, a wireless data network* an alphanumeric paging 

network, a telephone network switch, and a vcrice peripheral. 

31. The communication apparatus of claim 30, wherein the voice peripheral includes a 
text-to-speecb converter, 

32. The communication apparatus of claim 28, wherein the call processor further includes 
20 a service profile cache which contams a subset of information stored in the profile, which 

subset of informaticMi is currently firequently needed. 

33. The communicatioa netw<Hk of chum 27, wherein the server further includes a data 
messaging petxidieral. 

34. The communicadm device of claim 33, wherein the dau messaging peripheral 
2S includes an interface with at least one electronic messaging network. 

35. The apparatus of claim 14, wherein the internetworking is built on an Advanced 
Intelligent Network architecture. 

36. The apparatus of claim 14, wherein the intemetworkit^ is a network adjunct. 

37. The communication device of claim 14, whcrdn the communication router ftirther 
30 comprises an audio messaging interface specification analog protocol connected to a public 

telephone network. 
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38 The communication device of claim 14, wherein the communication router further 
comprises an audio' messaging interface specification digital protocol connected to at least one 
of a modem, a private line, and an integrated signalling digital networic basic rate interface. 

39. The commonication device of claim 14, wherein the communication router further 

5 comprises at least one of an analog line connected to a public switched telephone network, a 
private line, and an integrated signalling digital networit. 

40. The method of claim 7, wherein the step of updating is done via a wireless network 
and further includes: 

a. transmitting a data request from a terminal over a wireless network to the profile; 
1 Q b. transmitting the requested data from the profile over the wireless network to the 

temunal; 

c. updating the routing conunands at the terminal; 

d. transmitting the updated routing commands over the wireless network to the 
profUe; and 

1 5 e. storing the updated routing conunands in the profile. 

41. The method of claim 40, further including after the step of transmitting the 
updated routing commands: 

a. generating an update acknowledgement signal; and 

b. transmitting the update acknowledgement signal over the wireless network to the 
20 terminal* 

42. The method of claim 9, wherein the step of sending a message fiuther includes 
notifying the subscriber of a received telephone call. 

43. The method of claim 42. further including after the step of notifying, the step of 

selectittganyoneof: 
25 a. forwarding the telephone call to a selected telephone number, 

b. selecting a text message to be transmitted over the wireless data network and 
converting the text n»ssage into synthesized speech and played to the incoming telephone 
caL^and 

c. forwarding the call and selecting a text message. 

30 44- The method of daim 42, further including the step of remotely updating the subscriber 
profile via either one of a wireless and a wireline telephone network. 
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45. The method of claim 44, wherein the step of updating includes using DTMF signals lo 
update the subscriber profile and scoring the updated profile. 

46. The method of claim 44, further including after the step of updating: 

a. generating an update acknowledgement signal; and 
S b. transmitting the update acknowledgement signal over the telephone network. 

47. The method of claim 5, further including delivering a single message according to a 
distribution list stored in the subscriber profile, the distribution list instructing the message to 
be delivered to a plurality of addresses via one of an electronic mail and a facsimile format. 

48. The method of claim S, wherein the step of receiving a voice mail message 
10 addressed to the subscriber further includes the steps of: 

a. receiving from an originating voice mail system voice mail information including 
identification information; 

b. extracting the identification information from the message to determine the origin 
of the voice nuul message; 

IS c . the step of consulting further comprising determining if the identification of the 

originator indicates that the originator is also the subscriber; 

d. if the originator is the subscriber, the step of routing further comprises the steps 

of: 

i. not forwarding tte voice mail message to the communication network; and 
20 ii. extractiiig header information firom the identification information and 

transmitting a aerification to the subscriber containing the header information; 

e. if the originator is not the subscriber, the step of roudng fiirtber includes the steps 

of: 

i. if die message exceeds a predetermined length, rejecting the message; and 
2S iL if the message is less than or equal to the predetermined length, the 

conmumication router accepting the message; and 

f the step of routing the received message further includes routing the voice mail 
message according to routing instructions in the profile. 

49. The method of claim 48, wherein before the step of routing, the step of translating the 
30 voice mail ntessage from analog fmnat into a digital format. 

50. The method of claim 48, wherein before the step of routing, the step of translatiiig the 
voice mail message from a digital format into an analog format. 

•58. 
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S 1 The personal communication internetworking of claim 1 , wherein the internetworking 
is a network adjunct. 
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